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1.0 OBJECTNES 

This Technical Memorandum is a Field Sampling Plan (FSP) for the collection of surface- 

water and sediment samples in the Industrial Area of Rocky Flats Environmental Technology 

Site (RFETS). Surface water and sediment sampling is to be completed as part of the 

Integrated Operable Unit (IOU) Phase I, Stage 1 Resource Conservation and Recovery Act 

(RCRA) Facility Investigation (RFI) and the Comprehensive Environmental Response, 

Compensation, and Liability Act (CERCLA) Remedial Investigation @I). This Technical 

Memorandum is intended to serve as an addendum to the RF./' Work Plan, 400/800 Area, 
Operable Unit (OU) 12 (EG&G 1992a) and will apply to OUs 8,9, 10, 12, 13, and 14. The 

objectives of the OU12 RFURI field investigation are to characterize the nature and extent 

of contamination; support health risk assessment and environmental evaluation; and support 

corrective measures studies, feasibility studies, and treatability studies. 

1.1 SURFACEWATER AND SEDIMENT FIELD SAMPLING PLAN OBJECTIVES 

The specific objectives of this FSP are not intended to meet all of the objectives of the OU12 

RFURI but to provide a rationale for selection of (1) sampling locations, (2) analytical 

parameters, and (3) field procedures and equipment required to conduct sampling activities. 
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In addition, it will be necessary to meet the applicable data quality objectives @QOs) per 

the Interagency Agreement (IAG) (U.S. Department of Energy [DOE] et al. 1991). 

The DQOs applicable to this FSP are the following: 

e Establish the presence or absence of contamination in surface waters and sediments 

that are migrating toward or across the boundaries of the Industrial Area. 

e Collect data that will support human health baseline risk assessments (HHBRAs). 

To meet the objective of determining the presence or absence of contamination in surface 

water or sediments, a multistage sampling frequency will be used. The rationale for using 

a multistage sampling approach is to collect data for surface water for comparison during the 

extremes of dry and wet conditions, and to collect sediment samples before scheduled ditch 

maintenance in February 1995 that will clear debris and sediment from the drainage system 

on plant-site to avoid spring flooding. The multistage approach will require three sampling 

events. The first sampling event will be performed in February 1995 before ditch 

maintenance to collect sediment samples and samples of surface water where possible. The 

second and third sampling events will involve surfacewater sampling in the spring and late 

summer 1995, respectively. The second and third sampling events for surface water will 

generate data to determine the effects of differing moisture conditions and support 

identification of possible source areas where flow is intermittent. 

0 

An important DQO for the IOUs, as described in each OU work plan, is to collect data that 

wil l  support a HHBRA. Data collected as part of previous investigations and monitoring 

programs were examined to determine the purpose and objectives of those programs and 

investigations. Data from programs and investigations that were not risk based, but 

primarily associated with regulatory compliance, did not meet the DQos of this FSP. 
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Different program DQOs, chemicals of concern, and analytical detection limits preclude 

using the data to support human-health risk assessment. The data from programs and 

investigations that do not meet the DQos of this FSP are considered "data gaps" and will 

be subject to investigation and evaluation under this FSP. 

1.2 COORDINATION WITH 0- INDUSTRIAL AREA PROGRAMS AND 
INVESTIGATIONS 

Information, data, and results from other programs and investigations were used to develop 

analytical rationale and sampling locations. An overview of the programs and investigations 

considered is provided below: 

0 Data collected for the National Pollutant Discharge Elimination System (NPDES) 

permit monitoring to characterize surface-water quality during runoff and high-flow 

events were used to support analytical rationale. 

a 

0 Conclusions from event-related programs were used to support analytical rationale. 

0 Results from the 750 Pad, 750 Culvert, and 904 Pad monitoring program were also 

used to support analytical rationale. 

0 Surface-water sampling results from the OU2 investigation, which includes the 903 
Pad and Mound Areas, were incorporated into the FSP in support of sampling 

rationale. 

0 Sampling locations for surface-water and sediments samples proposed for the OU13 
WETS 100 Area, Phase I, Stage 1, WYFU were included in this FSP. Data from 
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this sampling event will be retrieved and included with the samples collected under 

this FSP. 

a The Phase I, Stage 1, WVRI for OU12 included the collection of surface-water and 

sediment samples, The locations of these samples are not included in this FSP. The 

results of these samples wil l  be used in report development. 

a The OU8 Phase I, Stage 1, RFI/RI included data compilation and subsequent 

sampling of building sumps and footing drains. The conclusions associated with 

these activities are incorporated in th is  FSP to avoid overlap between OU8 activities. 

These programs k d  investigations are discussed in more detail in Sections 2.0 and 3.0. 

Other Industrial Area activities considered included the Interim Measuredhterim Remedial 
Action (IM/IRA) for the Industrial Area and the OU4 (Solar Ponds) investigation concerning 

Bowman’s Pond. These programs will not direztly impact the sample location selection or 

rationale for this FSP. However, the work specified in this FSP and subsequent results may 
be useful in establishing baseline conditions for air, surface water, and groundwater for 

decontamination and decommissioning verification monitoring detailed in the Industrial Area 
IM/IRA/Decision Document (DD). Sampling at Bowman’s Pond is considered a separate 
investigation and was not addressed in this FSP. 

In addition to the preceding programs and investigations, results from the Site-Wide Surface- 

Water and Sediment Geochemical Characterization Program were incorporated into this FSP 

and were used to support sample location selection and analytical rationale. This program 

is discussed in detail in Section 2.0. 
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As previously mentioned, this FSP is being developed under the Phase I, Stage I RFYRI for 

the IOU. Media sampling is part of a comprehensive, multistage program of site 

characterization, feasibility studies, and remediaVcorrective actions currently in progress at 

WETS. These activities are being conducted pursuant to an IAG among the DOE, the U.S. 
Environmental Protection Agency P A ) ,  and the State of Colorado Department of Health 

(now known as the Colorado Department of Public Health and Environment [CDPm]) dated 
January 22, 1991 (DOE et al. 1991). The IAG program developed by these agencies 

addresses both RCRA and CERCLA requirements. 
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2.0 PREVIOUS STUDIES AND INVESTIGATIONS 

The objective of this section is to review historical surface-water and sediment data collected 
at WETS. The purpose of this review was to identify existing surface-water and sediment 
data collected within or near the Industrial Area. These data will assist in a p i n g  the 

current sampling program by identifying potential areas of concern and identifying relevant 

high-quality data that can be used to support subsequent decision making in the IOU in lieu 

of collecting additional samples. 

Surface-water and sediment data for the Industrial Area are relatively limited because 

surface-water and sediment monitoring at WETS has historically focused on and continues 

to focus on compliance with regulatory requirements and IAG. Historically, the majority 

of sampling has occurred at the drainage ponds, which were sampled in support of the 

application for a NPDES permit (1974 to 1992). Currently, most surface-water and sediment 

sampling occurs in individual OUs and at the drainage ponds. WETS has conducted several 

nonregulatorydriven programs, which were designed to characterize background and site- 

wide surface-water (including stormwater) and sediment quality and to research specific 

aspects of contaminant transport. Data applicable to meeting the objectives of this FSP were 

extracted from the Rocky Flats Environmental Database System (RFEDS). 
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For the purpose of this data review, more than 30 major surface-water documents were 

reviewed and evaluated for their pertinence to th is  FSP. In general, documents reviewed 

included background geochemical characterization reports, baseflow and stormwater 

characterization reports, innovative and/or experimental monitoring programs, OU-related 

monitoring programs, and regulatory monitoring programs. After review of these 

documents, several were selected for more intensive scrutiny because of their data quality 

and proximity of sampling points to the Industrial Area. In addition to reviewing documents, 

interviews were conducted with a number of EG&G Rocky Flats, Inc. (EG&G) staff from 
both the Surface Water and Environmental Restoration Divisions. The data obtained from 

these sources are discussed in the following sections. 

. 7 e2.nf.24 
I .  

* 8 , L C ,  

A number of ongoing investigations will be addressed in Section 3.0, Existing Monitoring 

and Investigation Programs. Included among these are the following: 

a OU2 MIRA Project; 
a OU8 Footing Drains Survey; and 

0 WETS Quarterly Monitoring Program. 

These investigations have produced data that were reviewed to technically evaluate the 

sampling locations. 

2.1 SITEWIDE SURFACEWATER AND SEDIMENT GEOCHEMICAL 

CHARACTERIZATION PROGRAM 

Monitoring at approximately 116 surface-water locations and 47 sediment locations was 
initiated in 1989 at WETS as part of a site-wide characterization program that also 

supported specific regulatory requirements of the IAG. The IAG monitoring points in the 

vicinity of the Industrial Area are plotted in Figure 2-1. Beginning in 1989, the site-wide 
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characterization program sampled 73 surface-water monitoring locations on a monthly basis 
and 25 sediment locations on a biannual basis (EG&G 1992b). By 1992, the program had 

evolved into sampling 82 surface-water stations and 25 sediment stations on a quarterly basis 

(EG&G 1992~). Samples were analyzed for metals, radionuclides, volatile organic 

compounds (VOCs), oil and grease, and waterquality parameters. Of the 25 sediment 

sampling locations included in the program, only 15 are in the Industrial Area or 

immediately downstream of the Industrial Area. The site-wide characterization program for 
surface water and sediment was essentially eliminated in 1992 and was replaced with 

sediment or surface-water monitoring in response to specific regulatory needs. 

The objectives of the 1989 and 1990 sampling and analysis programs were to compare 

concentrations of constituents of concern with background upper tolerance limits (UTLs) .  

Mean concentrations of each constituent from each geographical sampling area were 

compared to background UTLs for the purpose of identifymg areas of elevated concentration. 

The background UTLs were calculated as the 99 percent background sample concentration 

with 99 percent confidence (EG&G 1993a). 

0 

Major conclusions of each year’s findings and application of findings to the Industrial Area 
are provided below. Because the reports did not focus on sediment quality, sediment results 

were retrieved from WEDS and are discussed separately in Section 2.2. 

2.1.1 1989 Surfacewater and Sediment Characterization Report 

During the 1989 characterization program, 73 surface-water locations and 25 sediment 

locations were sampled. Of these, 25 surface-water locations are of particular relevance to 

the Industrial Area: 903 Pad Area (SW050, SW053, SW055, SW058, SW065, and SW077), 

the Solar Ponds Area (SW084 to SW090, SW092 to SW095, SW105, and SW106), and e 
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Upper South Walnut Creek (SW022, SW023, SW056, SW060, SWO61/SEDO11, and 

SW101) (EG&G 1992b). 

Analytical data collected during this investigation in the vicinity of the Industrial Area are 

presented in Table 2-1. Several of the analytes including nitrate, carbon tetrachloride, and 
trichloroethene exceeded stream standards. Because all of the radiochemical analytical data 

were rejected during data validation, no conclusions can be drawn concerning their 

distributions (EG&G 1992b). 

2.1.2 1990 Surfacewater and Sediment Characterization Report 

The major emphasis of the 1990 characterization program was the identification of trends and 

processes affecting the nature and extent of contaminkts in surface-water and sediment. 

Surfacewater data used in the report were retrieved from WEDS for 98 surface-water 

locations and approximately 25 sediment locations (EG&G 19924). 

The only organic constituents examined in this report were trichloroethylene (TCE), carbon 
tetrachloride, and toluene. These constituents were selected because they were widely used 

in past operations at the former Rocky Flats Plant, now known as WETS. For example, 

toluene was investigated because it was believed to be a major component of soil binders 

sprayed to inhibit soil erosion and transport @G&G 1992d). 
\ 

Organic contaminants were found in selected bottom sediment samples, but the number of 

sediment samples acquired in 1990 were too few to be statistically analyzed. Box plots of 
TCE and carbon tetrachloride showed that they were generally present in surfacewater in 
very low concentrations. The maximum concentrations of TCE and carbon tetrachloride for 

1990 were in the OU2 area (SW050, SW055, SW056, SW059, SW060, SW061, and 

~pvp\flats\aul2\1cehmem\sst-2 v f  JanuUy 19,1995 Phyl 
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SWO64) located within the Industrial Area boundaries or along the southeastern boundary of 
the Industrial Area plateau. The sample with the maximum TCE concentration of 200 

micrograms per liter (pg/L) was observed at SW059, which is located in the Mound Area. 
Overall, organic compound contamination in WETS surface waters appeared to be limited 

to seeps. For the Industrial Area, these contaminated seeps appear to be confined to the 903 

Pad and Lip Area (SW050, SW055, and SWO64) and the Mound Area (SW056, SW059, 

SW060, and SWO61) of OU2 (EG&G 19924). 

Organization: Environmental Management 

Radionuclide characterization involved evaluating activities of gross alpha, gross beta, 
uranium-235, -236, plutonium-239, -240, and americium-241. The Solar Ponds Area 
surface-water samples (SW087 to SWW, and SWl05) exhibited higher gross alpha and 

gross beta activity than the other WETS surface waters. The maximum gross alpha activity 

of 1,750 picocuries per liter (pCi/L) was located at SW090 in the Solar Ponds Area. In 

general, the samples taken in the Solar Ponds Area were from sumps and seeps draining the 

colluvium near the Solar Ponds. The Solar Ponds Area also showed elevated uranium-235, - 
236 activities. Radionuclide activities were low in samples collected from the South Walnut 

Creek drainage at locations SW092 and SW093 (900 and 1,600 feet, respectively, 

downgradient from the Solar Ponds). Because radiochemical data were not measured at 
many sampling locations, only conclusions concerning &tamination in the vicinity of the 

Solar Ponds were discussed in the 1990 report (EG&G 19924). 

2.1.3 1989 and 1990 Conclusions 

Based on the data collected and evaluated in the 1989 and 1990 Surface Water and Sediment 

Geochemical Characterization Reports (EG&G 1992b,d), areas of surface-water 

contamination within the Industrial Area include the Solar Ponds Area (OU4), the 903 Pad 

Area (OU2), and Upper South Walnut Creek near the northeastern boundary of the Industrial 

Area (Mound Area, OU2). In the Solar Ponds Area, constituents in excess of background 

w p ~ \ o u 1 2 \ ~ k t - Z  wpf January 19,1995 P i  
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UTLs included specific conductivity, pH, chloride, sulfate, nitrite/nitrate, various metals, 

and a variety of radionuclides. In the 903 Pad Area, radionuclides and a few metals 

occurred above background. In the Upper South Walnut Creek Area, metals and plutonium, 
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concentrations were elevated. Radionuclides and organic constituents of concern in these 

areas are shown in Table 2-2. In most cases, the highest levels of contamination were found 

in seeps and sumps. 

The Surfhce Waer and Sediment Geochemical Reports had limited data for the western and 

south-central portion of the Industrial Area. In addition, efforts to backtrack water quality 

in the upper South Interceptor Ditch (SID) to sources in the western Industrial Area were not 

successful because of limited data. According to the 1989 report (EG&G 1992b), it is 

possible that Individual Hazardous Substance Sites (IHSSs) in the westem Industrial Area 
may contribute to elevated concentrations of sulfate, radionuclides, and some metals in the 

upper SID. The 1990 report (EG&G 19924) noted gross alpha; gross beta; plutonium-239, 

-240; uranium; nitritehitrate; and total suspended solids (TSS) elevated above background. 

However, because the data were from the old landfill, the 881 Hillside Area, and the 
americium zone outside the Industrial Area, potential sources of contamination within the 

western and south central Industrial Area could not be identified. 

Neither the 1989 nor the 1990 report discussed results of sediment sampling near the 

boundary of the Industrial Area. The 1990 report stated that sediment data collected during 

1990 were insufficient to conduct statistical analyses. Consequently, the report contained no 
conclusions or data for sediments. 

2.1.4 RFEDS Sediment Summary 

Historical analytical data were extracted from WEDS to characterize and assess the dis- 

tribution of contamination previously detected and to identify gaps in the database. Data 
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Constituents Solar 
of Concern Ponds 

TABLE 2-2 

Upper South 
Walnut Creek 
(Mound Area) 

903 Pad 

Acetone X 

Bis [2-Ethylhexyl]-Phthalate X 

Carbon Tetrachloride xx 

X 

xx xx 

I Polychlorinated Biphenyls (Aroclor- 
1254) 

~~ ~ ~ 

Chloroform 

1,2-Dichloroethylene 

Methylene Chloride 

Tetrachlorethene 

Trichloroethylene 

Total Uranium xx 

X X X 

X xx 
X X 

X xx 
xx xx 

I' 
Notes: 

I I I 

X = contaminant detected at individual monitoring location, but not widespread 
XX = widespread contaminant 
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Data gaps are sample necessary to meet the DQOs that either were never collected or if 
collected were of a quality that would not allow their use for specified purposes. Data gaps 

and DQOs that apply to this FSP were discussed in Section 1.0. Examples include the 

following: (1) data of low quality level (I or II) cannot be used in risk assessments, 

(2) locations where sediments were never sampled, or (3) locations that were sampled but 

were analyzed for very few constituents. 

Surface-water and sediment data were retrieved for 1991 through 1993, which represent the 

most recent data that are fully validated. During this period, data were collected at 48 
surface-water and 16 sediment sampling locations in and downgradient from the Industrial 
Area as part of the Site-Wide Characterization Program. A table presenting the detected 

analytes for these sampling locations is included as Appendix A. Descriptions of the 

sampling stations are provided in Table 2-3. 

A variety of organic compounds were detected at each location in addition to metals, other 

inorganics, and radionuclides in excess of the background UTLs for sediments. Summaries 

of compounds detected in excess of background UTLs by sediment sampling station are 

contained in Table 2-4. For metals, radionuclides, and inorganics at each sample station, 
the 85th percentile concentration for the sample population was calculated and compared to 

background UTLs. Table 2-4 is a summary of these comparisons. The northern portion of 

the Industrial Area had more exceedances for toxic metals, radionuclides, and nitratelnitrite 

than did the southern portion of the Industrial Area (SID). Zinc was the metal most 

commonly exceeding UTLs in each area. In addition to radionuclides and organics, organic 

compounds were widespread at all sediment samphg locations. In particular, the presence 

of VOCs, semivolatile organic compounds (SVOCs), pesticides, and polychlorinated 

biphenyls (PCBs), were noted. 

Pi 
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Sediment Station' Location Description 

TABLE 2-3 
OU12 field Sampling Plan 

Description of Sediment Sampling Locations 
Near the Industrial Area 

Sep tem ber 1991 
Page 1 of 2 

Northern portion of Industrial 
Area (Tributary to North 
Walnut Creek) 

North Walnut Creek 

South Walnut Creek in 
Industrial Area 

~~ 

SED010 
(SWOl8) 

SED 120 
(SW 120) 

SED 124 
(S W 124) 

SED009 
(S WO 17) 

SED1 17 
(SW117) 

SED118 
(SW118) 

Stream ponded with water. Located west of 
Building 771, west of road. Width: 3 to 4 
feet, depth: 1 inch, length: 6 inches. 
Discharge unmeasurable. Also has cut banks. 

Ditch located north of Solar Evaporation 
Ponds, south of the perimeter road, 30 feet 
below the Interceptor Trench System. Flows 
into 1-foot concrete pipe. .Ditch parallels road 
and is usually dry. 

Located east of Building 771 just upstream 
from SED120. Ditch fed by 3 culverts. 
Width: 2 to 4 feet, depth: 0.5 to 3 inches. 
Slow velocitv with unmeasurable discharge. 

Located to the north of the Solar Evaporation 
Ponds and about 110 feet downstream of 
SW093 in North Walnut Creek. Width: 1 to 
4 feet, depth: 1 to 4 inches. Slow velocity 
with unmeasurable discharge. 

~~ ~~ ~ ~ 

Located north and just a little west of Building 
371 at northeast perimeter of Industrial Area. 
Ditch with ponded water. Width: 2 to 5 feet, 
depth: 0.5 to 2.5 inches. Water is stagnant 
and discharge is unmeasurable. 

Located northwest of Building 771, just 
downstream of SED117. Width: 6 inches to 3 
feet, depth: 1 to 2 inches. Cloudy, stagnant 
water and very low flow. 

~~~ ~~ 

SED012 
(SW023) 

Located east of Building 995 just upstream of 
SED12 at influent to Pond B-1 headgates. 
Stream has clear water with a slow velocity. 

SED01 1 
(SW061) 

Located southwest of Building 988. Stream 
width: 3 to 4 feet, depth: 2 to 4 inches. 
Clear water with slow velocity and less than 
0.01 cubic feet per second discharge. 
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Location Sediment Station' 

South Interceptor Ditch SED028 
(S W030) 

SED037 
(SW035) 

SED029 
(SW054) 

0 

Description 

Located southeast of Building 881 in the South 
Interceptor Ditch. Ditch with no water but bed 
is damp. Site is frequently dry. 

Located south of 850 Parking Lot. Ponded 
water in South Interceptor Ditch. Width: 10 
feet, depth: 8 inches. Cloudy water with a 
stagnant velocity. 

Located west of 881 Hillside. Ditch with a 
width of 15 to 20 feet and depth of 4 to 6 
inches. Clear stagnant water with no 
discharge. 

TABLE 2-3 
Description of Sediment Sampling Locations 

Near the Industrial Area 
September 1991 

Page 2 of 2 

881 Hillside (OU1) 

~ 

SED039 Located east (upstream) of SED028. A ditch 
(SW070) with ponded water that has a ividth of 16 to 20 

feet, depth up to 4 feet, and a length of 40 
feet. 

SED 126 Located southwest of Building 881. This 
(SW 126) narrow channel has been highly eroded. The 

source of water may be upgradient seep. Site 
usually dry. 

Located to the east of Building 881 and about 
60 feet north of road on hillside. Site is a 
depression on hillside and is fed by seep. Site 
is dry except for winter. 

SED038 
(SW057) 

SED 125 Located east of Building 881. Site is adjacent 
(SW125) to road and is usually dry. Body of water 

created by influent from 12-inch culvert. 

1 Number in parenthesis represents the surface-water stations that correspond to the sediment stations. 
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7 

Metals 

Barium 

OU12 Field Sampling Plan 
Summary of Analytes Exceeding Background Upper Tolerance Limits in Sediment Samples 

X 

( N o r t h a l n u t  Creek Sou!h Walnut Creek I South Interceptor Ditch I 881 Hillside I Northern portion of IA  

Plutonium-239, -240 

Radium-226 

Strontium-89, -90 

I I SED009 (SED117ISED118I  SED01 1 I SED028 I SED029 I SED037 I SED039 I SEDl 261 SED038 I SEDl 251 SEDl 20  I SEDl 24 I 

X 

X 

X X 

Tritium X 

Inorganics 

NitratelNitrite X 
P 

I Cadmium I I I I I I I I I 
Calcium X X X X 

Chromium X 

Copper X X 

Magnesium X 

Notes: IA = Industrial Area 
UTL = Upper Tolerance Limit 

X = 85th percentile > UTL 
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2.2 STORMWATER NPDES PERMIT APPLICATION MONITORING 

The Stormwater NPDES Permit Application Monitoring Program for WETS was conducted 

by EG&G Rocky Flats, Inc. in 1992. The goal of the program was to characterize surface- 
water quality during runoff or high-flow events (EG&G 1993b). The program included 

collection and analysis of stormwater samples from six stations that capture the majority of 

runoff (including footing drain discharges) from the Industrial Area. Sampling locations 

included in the program were SW022, SW023, SW027, SWO93, SW118, and SW998 (Figure 

2-1). Chemical analyses were performed for selected trace metals, anions, and nutrient 

species. 

The results of this study are presented in the Stomwafer NPDES Permit - ApplicQtion 

Monitoring Program, Rocky Flats Plant Site (EG&G 1993b). Table 2-5 summarizes the 

hydrograph-integrated stormwater quality data to provide an integrated water quality 

characterization for multiple storm events during November 1991 through August 1992. 
Data in this table include maximum and average concentrations for each analyte at different 

locations. If an analyte was not detected in a sample, one-half the detection limit was used 

to calculate the average. The metals reported are total recoverable metal concentrations. 

Metals having the highest total concentrations in the storm-runoff samples were consistently 

aluminum and iron. Anion and nutrient species concentrations at all sites were determined 

to be at acceptable levels for storm runoff. Only one storm event was successfully sampled 

for organics because of the timing of the storm events and the standard sampling methods 

that necessitate manual "grab" samples. These data were not included in the report, although 

they were included in the permit application. Organics were not detected at detection limits 

greater than 50 pglL (DOE 1992a). 
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A review of Table 2-5 does not indicate large differences between the quality of water from 

sampling areas where all or a majority of the drainage is from the Industrial Area (SW022, 
SW023, and SW093) compared with sampling areas where only a portion of the drainage is 
from the Industrial Area (SW027, SW118, and SW098). For metals known to be processed 

at WETS (e.g., beryllium) mean concentrations at the station upgradient from the Industrial 

Area (SWO98) were slightly lower than stations receiving runoff from the Industrial Area. 

2.3 EVENT-RELATED MONITORING PROGRAMS 

The event-related surface-water monitoring program is described in the Event-Related 

Surjhce-Water Monito&g Repon: Water Years 1991-1992 (EG&G 1993~). The purpose of 

th is  program is to present available data for the WETS gaging-station network in a series 

of reports, the next of which is scheduled for release in October 1994. This network serves 

as the long-term, fixed-station, surface-water monitoring network for the site. The network 

will be used to support Clean Water Act compliance and monitor for RCWCERCLA 

objectives. The report includes the following: 

annual hydrographs of mean daily discharge for 12 WETS gaging stations; 

total radionuclide activity and total mean concentration and loading data for selected 

storm events; 

suspended sediment concentration data; 

annual WETS precipitation hydrographs; 

w p ~ \ ~ 1 2 \ t c c ~ ~ t - 2  wpf Jmuyr 19,1995 Pi 
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interpretation of metal and radionuclide loading in drainages; and 

information about the history and development of the Event-Related Surface-Water 

Monitoring Program. 

The key conclusions from the Event-Related Su@me-Water Monitoring Report are listed in 
the following paragraphs @G&G 1993~). 

1. Total metal and radionuclide loads in Walnut Creek appeared to be higher than 

overall constituent loads in other WETS drainages because of runoff from 

impervious areas within the Industrial Area. Because of limited data, this conclusion 

was made without statistical verification. 

2. Plutonium-239,-240 activity increased in unfiltered Samples with increasing aluminum 

and iron concentrations in the Walnut Creek drainage, indicating that the plutonium 

may be associated with iron-coated or ironcontaining aluminosilicates in suspended 

sediment. 
- 

3. Uranium-238 activity and major cation concentrations decreased with increasing 

stream discharge at station GS13 on North Walnut Creek. This was interpreted as 
indicating dilution of these naturally occurring constituents. Trace metal 

concentrations increased with increasing stream discharge at GS13. This conclusion 

indicated the flushing of metals from impervious portions of the Industrial Area or 
from wetland areas that had attenuated the metals. 

4. Americium-241 activity dereased with increasing stream discharge at station GSlO 

in South Walnut Creek, indicating dilution of an americium-241 source. Samples 

were collected for total americium-241 analysis. 
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Pesticides and SVOCs were monitored during two storm events. No compounds 

were detected at detection limits ranging from 10 to 50 pg/L. 

Of particular relevance to the Industrial Area are gaging stations GSlO and GS13, which 
capture stormwater immediately downstream of the Industrial Area. GS13 captures runoff 

directly from the northeast corner of the Industrial Area and also receives upstream flow 

from North Walnut Creek. GSlO, located at the eastern boundary of the Industrial Area, 
receives drainage from a large portion of the southern part of the Industrial Area. Table 2-6 

contains a summary of data collected at stations GSlO and GS13, including the reported 1991 

and 1992 data, as well as data available but not currently published in a periodic report 

summary. The following observations are based on the Table 2-6 data: 

1. GSlO showed relatively frequent exceedanus of Segment’5 stream standards for 

americium-241 and plutonium-239 and a few exceedances for gross alpha, gross beta, 

and uranium-233. Frequent exceedances of dissolved cadmium, lead, mercury, and 

silver standards were also noted with a few exceedances of copper, iron, and zinc 

standards. For total metals, arseNc, copper, lead, selenium, and zinc, standards 

were frequently exceeded; and some exceedances of iron and manganese standards 

were noted. Water quality parameters tested were within the stream standards.’ 

2. Americium-241 and plutonium-239 activities were in excess of the stream standards 

at GS13 in slightly less than half of the samples taken. For dissolved metals, 

cadmium, lead, and silver exceeded stream standards. For total metals, frequent 

exceedances of arsenic, lead, and selenium standards were noted; and some samples 

contained high copper and iron. All waterquality parameters tested were within 

standards. 
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3. Statistical analyses using a paired t-test of mean radionuclide concentrations at GSlO 

and GS13 determined that only uranium-238 had significantly different mean 
concentrations between stations. A higher mean concentration of uranium-238 was 
identified at GS13; however, this mean concentration did not exceed Segment 5 
stream standards. 

The purpose of the program as stated in the Event-Related Suvace-Water Monitoring Report 
(EG&G 1993c) does not explicitly include collecting data to support a human-health risk 
assessment. Therefore, these data can only be used as an indicator of water quality. 

2.4 750 PAD, 750 CULVERT, AND 904 PAD MONITORING 

According to the OU10 Phase I RFI/RI Work Plan (EG&G 1992e), the 750 Pacl was l l ~ i a l l y  

constructed as a parking lot for Building 750. Currently, the 750 Pad is used for the storage 

of pondcrete and saltcrete. Pondcrete is a low-level mixed waste resulting from the 

solidification of Solar Pond sludge or sediment with portland cement. Saltcrete consists of 

solidified low-level radioactive and hazardous waste extracted from liquid process waste from 

the Building 374 evaporator. The pad is bermed to control runoff and run-on. Surface- 

water is directed around the north side of the pad and exits through a culvert located on the 

east side of the pad. The 750 Pad remediation is included as part of the long-term activities 

for OU10. 

Beginning in 1986, stormwater puddles on the 750 Pad and the 750 Culvert were sampled. 

Between 1986 and 1989, spills of pondcrete to the asphalt had occurred. The spills totaled 

0.5 cubic feet. Past routine inspections have identified leaking and deformed pondcrete 

containers (EG&G 19920. 
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Gross alpha and gross beta analyses of soil samples collected in the area indicate the 

presence of radionuclide contamination. Analyses of surface-water samples indicate the 

presence of radionuclide, nitrate, cyanide, and cadmium contamination. Metals and other 

inorganics were also detected in the surface-water samples. From approximately 1989 to 
1993, runoff from the 750 Pad was sampled after every precipitation event and analyzed for 

gross alpha and gross beta, nitrate, cyanide, metals, total dissolved solids (TDS), ammonia, 

target compound list (TCL) VOCs, and mercury. Surface water at the 750 Culvert was 
monitored weekly for gross alpha and gross beta, TDS, and nitrate. Recently, monitoring 

has been reduced to twice per year for the pads and has been eliminated at the 750 Culvert 

(EG&G 1994a). 

In 1992, EG&G's Surface Water Division conducted a study that compared data from 

750/904 Pad runoff with RFETS stormwater data (EG&G 19920. The purpose of the study 

was to evaluate the need for continued collection of the stormwater from the pads and 

subsequent treatment at Building 374. The study involved comparing samples collected at 

the 750 and 904 Pads to stormwater samples collected at SW022 and SW023 and samples 

mllected at the Pond A 4  discharge to Walnut Creek. The samples collected at the pads 

were from puddles. All data used in the study were limited to 1991 data to simplify the 

comparison. The results of the comparisons generally showed lower levels of contaminants 

in water collected on the pads than those at stormwater sampling lacations. Nitrate 

concentrations and gross beta activities from the pads were comparable to stormwaters 
throughout RFETS; however, the gross alpha measurements were generally higher for 

approximately half of the storm events evaluated. Cadmium, chromium, arsenic, and 

mercury were detected in the pad puddle samples, along with methylene chloride, toluene, 
acetone, and chloroform @G&G 19920. 
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The historical purpose of the program does not explicitly include collecting data to support 

a human-health risk assessment; therefore, the data collected for this program do not meet 
the DQos for this project and can only be used as an indicator of water quality. 
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3.0 EXISTING MONITORING AND INVESTIGATION PROGRAMS 

As discussed in Section 2.0, available data sources were reviewed to compile information 
to support the proposed surface-water and sediment sampling program. The following 

sections describe existing programs that currently monitor surface water and sediments at 

WETS. 

3.1 SURF'ACEWATER AND SEDIMENT MONITORING PROGRAMS 

-The WETS surface-water and sediment monitoring programs consist of compliance, 

operational, and characterization monitoring programs. The EG&G Surface Water Division 

is working toward development of a permanent, automated, fixed-station monitoring network 
to collect information for regulatory compliance and overall WETS surface-water 

management. During 1989 and 1990, surface-water and sediment monitoring programs were 

expanded to respond to data-collection needs for CERCLA, RCRA, DOE Order, and Best 

Management Practice requirements. Currently, compliance monitoring is conducted in 

response to NPDES, Agreement in Principle (AIP), and DOE operational monitoring 

requirements. Building-sump and foundation-drain sampling programs are also ongoing 

(EG&G 19934). 
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Analytical results are available for previous surface-water and sediment samples collected 

as part of the compliance and operational monitoring programs. Because of the volume of 
surfacewater and sediment results available, selected data are summarized in Appendices A 

and B. 

3.2 OU2 SURFACEWATER AND SEDIMENT SAMPLING 

A surface-water WIRA, which includes the 903 Pad and Mound Area, is being 

implemented at OU2 and is based in part on the data collected during the 1989 and 1990 

surface-water and sediment geochemical characterization program. This IM/IRA treats 

surfacewater contamination consisting primarily of TCE, tetrachloroethylene (PCE), carbon 

tetrachloride, and associated degradation products. Several metals, uranium, and other 

inorganic constituents were also noted to be at levels above background in individual 

environmental media, but no strong conclusions were drawn with regard to the source of 

these contaminants. 

Samples collected in the South Walnut Creek basin as part of the OU2 investigation (stations 

SW056, SW059, SW060, SWO61, and SW101) showed carbon tetrachloride, TCE, and PCE 

concentrations in excess of 200 pglL, with lower and infrequent concentrations of 1,l- 

dichloroethene, 1, ldichloroethane, 1,2dichloroethene, vinyl chloride, acetone, 

bromodichloromethane, and methylene chloride. These stations also frequently showed high 

surface-water concentrations for uranium. Seeps in the vicinity of the 903 Pad Lip (SW050, 
SW053, and SW054) had detectable plutonium and/or americium during one or more 1989 

sampling events. The source of these radionuclides was hypothesized to be contaminated 
soils (DOE 1992b; EG&G 1991a). These conclusions are consistent with those in the 1989 

and 1990 Geochemical Characterization Reports. 
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Under the IM/IRA for OU2, surface-water from locations SW059, SWO61, and SW132 was 
originally collected for treatment. SWO59 is a seep, SWO61 is located at the outlet of a 

concrete culvert, and SW132 is located at a buried corrugated metal culvert approximately 

225 feet downgradient of SWO61. The SW132 culvert was identified as a conduit for flow 
from the upper reach of South Walnut Creek from within the Protected Area. The surface 

water at these locations was collected upstream of the B-series ponds to reduce the potential 

for downstream contamination. The combined flows from the three locations were 

approximately 15.2 gallons per minute most of the year (DOE 1992a). Currently, only the 

seep at SW059 is being collected for treatment of flows ranging from 0.5 to 1 gallon per 
minute. Surface waters from the other two locations are no longer being collected because 

treatment of those waters was deemed unnecessary because the low levels of contaminants 

were not further reduced by treatment (DOE 1993). 

3.3 OU13 SEDIMENT SAMPLING 

Surface-water and sediment sampling locations for IHSSs in OU13 are described in the final 

OU13 Technical Memorandum No. 1 (EG&G 1994b). The purpose of this document was 
to compile the results of visual inspections conducted to evaluate possible hazards and 

overhead utilities at each MSS and to delineate paved and unpaved areas to identify potential 

sampling locations. 

Representatives of DOE and EG&G performed a site reconnaissance of ditches within or 

adjacent to the OU13 IHSSs to identify sediment and surface-water sampling locations. ~ The 

ditches within OU13 include the Central Avenue Ditch and the tributaries to Walnut Creek 

as they flow through the Industrial Area. During the site reconnaissance, accumulations of 

sediment were observed in areas where ditches converge and standing water collects. 

Sampling locations were identified (1) at wide spots where flow velocities tend to decrease, 

(2) at areas where silt accumulation has been noted, (3) upstream of culverts, and (4) 
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downgradient of abrupt grade transitions where settling is likely to occur. Samples will be 
collected upstream and downstream of confluences where water and sediments can be 

transported from other MSSs within the Industrial Area. A total of 26 sediment samples will 
be collected from the ditches and other surface-water features in or adjacent to IHSSs in 
OU13. Additionally, as many as 10 surfacewater grab samples may be collected 

concurrently, if standing water is observed (EG&G 1994b). Sampling locations are shown 

in Figure 15 in the OU13 Technical Memorandum (EG&G 1994b). When Sample results 

are available, they will be used to support the OU12 surface-water and sediment sampling 
program. Although samples have not been collected to date, a discussion of the OU13 

sediment sampling locations has been included in the sampling rationale presented in Section 

4.0 of this OU12 FSP. 

3.4 OU12 SEDIMENT SAMPLING 

The objectives of the OU12 RFURI field investigation, as presented in the FinaZRFZ/XZ Work 
Plan for OU12 (EG&G 1992a), are to (1) characterize the nature and extent of contamination 

at each IHSS in OU12, (2) support health risk assessment and environmental evaluation, and 

(3) support corrective measures studies, feasibility studies, and treatability studies. The 

purpose of the proposed OU12 sediment sampling is to investigate the potential presence or 

absence of surficial contaminants in sediments and surface-water runoff. Drainage paths 

identified at specific MSSs were also proposed for sampling to determine whether 

compounds have migrated from the site to drainage ditches via surface-water runoff. At 

IHSSs where historical information indicates runoff may have occurred, sediment samples 

were proposed for collection and analysis for suspected compounds including TCL VOCs, 
target analyte list (TAL) metals, radionuclides, and PCBs (EG&G 1992a). 
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3.5 BUILDING SUMPS AND FOOTING DRAINS 

Information about the building sumps and footing drains at WETS is compiled in Technical 
Memorandm No. I for OU8 (EG&G 19%). The building sumps and foundation drains 
have been sampled since 1977, and this sampling program is a voluntary effort at WETS 

to characterize incidental waters and footing drains. The sample results are not subject to 

regulatory standards and are not generally of sufficient quality to support a quantitative 

human health risk assessment. The following subsections summarize the information 

presented in the OU8 Technical Memorandum. 

3.5.1 Locations 

The OU8 Technical Memorandum (EG&G 1994c) provides a detailed, building-by-building 

description of each foundation-drain system that has been identified within the Industrial . 

Area. This information was-compiled by conducting a building-by-building survey. The 

following par&raphs describing the foundationdrain locations were summarized from the 
OU8 Technical Memorandum (EG&G 1994~). 

111 The current sampling location (BS-111-2) is a sump in the south end of the 

Building 111 basement. The station currently is not sampled because the 

outfall is normally dry. 

124 The foundation drain for this building was located around the exterior of the 

foundation. This drain has never been sampled. 
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3711374 The foundation drains for these buildings are located around the perimeter and 

5171518 beneath the foundations. Foundationdrain water discharges at six outfalls, 

three for each building complex. Samples currently are collected from one 

of these foundation drains at Station FD-371-3. 

440 

444 

447 

559 

No foundation drains were determined to exist for this building. 

The foundation drain for this building drains the southern end of the basement 

and leads to a sump. The foundation drains for Building 444 have never been 

sampled. 

A foundation drain exists on the western half of the basement foundation and 

joins a storm drain that runs north and south underneath the building. This 
water discharges to an outfall to the south of Building 664 that is currently 

being sampled. 

No foundation drain was found for Building 559; however, there is a drain for 

the tunnel that c o ~ e ~ t s  Building 559 to 561. Currently, the water is pumped 

from the sump to the sanitary sewer system. Both the sump (FD-559-561) 
and the outfall (FD-561-1) have been sampled but are not currently being 

sampled. 

707 Foundation drains exist under Building 707 and tie into the storm sewer 

system at the southwest comer of the building. Sampling is currently 
conducted at €23-707-2, a vault next to the cooling tower south of the 

building. 
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771 The foundationdrain system for this building has three discharge locations on 
the northwest side of the building. The first is a pipe that discharges to 

Manhole No. 3 near the northwest comer of the building. This manhole is 

~ o n n e ~ t e d  to the storm sewer, which discharges to a small pond on the north 
side of Building 774. The second outfall is located on the west side of 

Building 771, and it discharges to the ground surface. The third and last 

outfall discharges to the storm sewer near the western addition and is 

currently sampled as FD-771-1. 

774 

779 

850 

Foundation drains located around the perimeter of this building drain to three 

outfalls. The first outfall discharges from a storm drain and flows into a 

small pond north of the building and then into North Walnut Creek, or 

possibly the OU4 Interceptor Trench System (ITS). The second outfall also 

discharges to the pond. However, because of recent construction, this drain 

has likely been blocked. The last outfall discharges through a storm drain 

located on the hillside northeast of the building. The first outfall (FD-774-1) 
is the only one that has been sampled. 
- 

A foundation diain was constructed for the addition of this building. The 

drain is c o ~ e ~ t e d  to a storm drain that discharges to the hillside north of the 

Solar Ponds. Sampling is currently conducted at FD-779-1, an outfall north 

of the Solar Ponds. 

The foundation drains for this building discharge to an outfall on the hillside 

south of the building. This outfall was selected for sampling in the past; 

however, it is often dry and is not part of the current sampling program. 
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865 Foundation drains for Building 865 flow to a sump on the west side of the 

building. The sump (BS-865-1) is sampled under the current program. 

881 This building has three separate foundatiodunderdrain systems that discharge 

to different locations. The first is a foundationdrain system that runs around 

the perimeter of Buildings 881 and 887. The second system collects roof 

drain water and ties into a subbasement storm drain system. The third 

discharge is from the utility tunnel network and floor drains, which discharge 

to a sump in the boiler room near the south end of the building. The first and 

third discharges have been historically sampled. 

883 l o  The foundationdrain system discharges to a sump at the southwest comer of 

the building. The sump is currently sampled as FD-883-1, but the outfall has 
never been sampled. 

887 The foundation-drain system for this building is connected to Building 881. 

910 The drain system for this building collects at a sump and discharges to the 

ground surface northeast of the building. This sump is currently sampled as 
FD-910. 

991l998 These two buildings are conne~ted by a tunnel that has a foundationdrain 

system. These drains flow toward the east and historically discharged to a 

ditch on the eastern side of Building 991. This outfall has been sampled in 
the past but can no longer be located. 
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995 Drains from this facility likely discharge to three outfalls south of the facility. 

However, these drains were sludge bed underdrains that may not have existed 

or may have been altered by the relining of the sludge beds. None of these 

outfalls has been sampled. 

996,997 
999 

Foundation drains for these structures are believed to be connected to a storm 

sewer east of Building 991. These drains have not been sampled. 

3.5.2 Sampling and Data Analysis Plan 

Table 3-1 summarizes the recommended sampling and analysis program for foundation drains 

in the OU8 IHSSs summarized from the OU8 Technical Memorandum (EG&G 1994~). 

3.6 SOILS MONITORING PROGRAM 

Currently, WETS has no existing routine soils monitoring program. A significant number 

of soil samples have been collected from locations within the Industrial Area as part of 

various characterization tasks; however, these tasks required soil samples from unique 

locations specific to the objective of each field investigation. These soil sample results were 
determined to be not applicable to the proposed surface-water and sediment sampling 

program. 
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RECOMMENDED SAMPLING 
(Current Sample No.) 

No sampling recommended 

BUILDING ANALYTICAL 
REQUIREMENTS 

None 
~~ 

111 

124 

37 11374 

TABLE 3-1 
OU12 Field Sampling Plan 

Summary of Recommended Foundation Drain Sampling 
Page 1 o f 2  

None 

FD-37 1-3 

FD-371-MC 

CURRENT 
SAMPLING 
STATION 

4441447 

559 

707 

77 1 

BS-111-2 

FD-444-460 

None 

FD-707-2 

FD-77 1 - 1 

774 FD-774- 1 1 FD-774 -2 

FD-779- 1 2-tG- 
fl,ts\ouIZ\~hriiai\tbU-3 Scpkmbcr I ,  1994 wpl 

~~ 

vocs, svocs, I Metals, Rads 
Sample sump east of building 
(None) 

Sample FD-371-2 if flow is observed. 
Collect sediment samples at FD-371-2 
and FD-371-3 (3-10) 

No sampling recornmended 

Water - VOCs, 
svocs, 
Metals, Rads 
Sediment-SVOCs, 
Rads 

None 

No sampling recommended 

Collect sediment sample from FD-516-1 

No sampling recommended 

No sampling recommended 

(3-22) 

None 

SVOCs, Rads 

None 

None 

Collect sediment samples at outfalls 
FD-774-1 and FD 774-2 (3-28) 

SVOCs, Rads 

No sampling recommended I None 
~~ ~ ~~ 

No sampling recommended I None 

P i  
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BUILDtNG 

865 

886 

88 1 

883 

99 11998 

995 

99619971999 

CURRENT RECOMMENDED SAMPLING ANALYTICAL 
SAMPLING (Current Sample No.) REQUIREMENTS 
STATION 

BS-865- 1 No sampling recommended None 

None No sampling recommended None 

BS-865-2 

None Sample FD-881-4, once (5-7) vocs, svocs, 
Metals, Rads 

FD-883- 1 No sampling recommended None 

BS-99 1-2 No sampling recommended None 

None No sampling recommended None 

None No sampling recommended None 

Table 3-3 is summarized from information presented in EG&G 1994~. Recommendations are associated with Operable Unit 8. 
Samples have been incorporated into the Field Sampling Plan rationale. 

Notes: 
SVOCs = Semivolatile Organic Compounds 
VOCs = Volatile Organic Compounds 
Rads = Radionuclide isotopes 
SWD = EG&G Surface Water Division 

flalr\oul2\~chmcm\lbO-3 Scptcmbcr I ,  1994 wpf Pirul 
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4.0 FIELD SAMPLING RATIONALE 

Section 4.0 of this technical memorandum discusses the field sampling rationale for surface 
water and sediments in the Industrial Area. The rationale for selection of sampling sites, 

sampling methodology, chemicals of concern, and discussions regarding contaminant sources, 

analybcal methods, and fate and transport are presented in th is  section. Also provided is a 
general overview of the drainage basins in the Industrial Area and the individual drainage 

basin characteristics. 

a 

4.1 DRAINAGE BASIN OVERVIEW 

For the selection of surfacewater and sedimen sampling locations, distinc surfacewater 

drainages (or pathways) were identified and evaluated within the Industrial Area. These 

pathways consist of subbasins, which are topographically distinguishable areas that drain to 
distinct locations. The drainage basins for the Industrial Area are shown on Plate 2. 

Major drainage basins within the Industrial Area have subbasins identified in the Rocky Flats 

Plant Drainage and Flood Control Master Plan (EG&G 1992g). The subbasin identification 

nomenclature used in that report will also be used for this FSP. The Rocky Flufs Plant 

Drainage and Flood Control Master Plan (EG&G 1992g) divides the area into six main 
drainage basins with 29 subbasins. Wright Water Engineers added a seventh basin to define 
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the area that collects surface water and is tributary to the ITS. Each subbasin was given a 
designator beginning with "C." The letters following "C" designate the stream to which the 

basin ultimately drains; "WA" indicates North Walnut Creek, "SWA" indicates South Walnut 

Creek and "DIV" refers to a diversion (SID or the Walnut Creek Diversion). 

The following sections discuss the seven main drainage basins within the Industrial Area and 

provide a general description of the drainage area and the discharge locations. Each section 
contains a table that defines the subbashs, the major buildings in the subbasin, drainage area 

(acres), and the location of the subbasin drainage point. 

4.1.1 Drainage Basin 1 

This basin includes most of the southern portion of the Industrial Area. Under normal 

conditions, the basin discharges to the east into the buffer zone and eventually into the B- 
series ponds. The diversion structure at SW022 diverts the Central Avenue Ditch into South 

Walnut Creek at Building 995. Most flood waters would flow directly into Pond B-5. 

Much of the Industrial Area located south of Central Avenue discharges into Drainage Basin 

1. The basin has a drainage area of 84 acres that encompasses five main subbasins and 29 
major buildings (EG&G 1994). Table 4-1 details the subbasins, major buildings, drainage 

area, and drain locations. 

a 

4.1.2 Drainage Basin 2 

Drainage Basin 2 includes the central and east-central portions of the Industrial Area. The 

drainage flow is to the east and discharges into the B-series ponds via South Walnut Creek. 

The basin has 91 acres that encompass five main subbasins and 32 major buildings. 

Drainage characteristics are detailed in Table 4-2. 



TABLE 4-1 
OU12 Field Sanipling Plan 

Characteristics of Drainage Basin 1 

Subbasin 

CSWAA2 

I 

Major Buildings Drainage 
in Subbasin Area 

(acres) 

122, 123, 124, 125, 441, 13 
443, 442, 452 

CSWAA3 439, 440 (northeast), 444, I 445, 447 (east), 463, 668 1 1: 
CSWAA4 221, 224, 275, 662, 663, 664 

Drains 
to . 

I I 

Location of Subbasin Drain 

CSWAA4 

CSWAA4 

CSWAA5 

CSWAA6 

CSWAB5 

Notes: 
CMP = corrugated metal pipe 
RCP = reinforced concrete pipe 

A 21-inch CMP located in the 
northeast comer of subbasin 
CSWAA2 

A ditch at the northeast comer 
of subbasin CSWAA3 

An 18-inch CMP culvert 
location in the northeast 
comer of subbasin CSWAA4 

A 24-inch CMP under Central 
Ave. located near the 
northeast comer of subbasin 
c s w m  
Two culverts, a 30-inch RCP 
and a 30-inch CMP, drain the 
northeast comer of CSWAA6 
and empty to a channel east of 
the Industrial Area that drains 
to Pond B-5 

CSWAA5 865, 866, 883 (north), 884, 
886, 888, 889, 880 

28 

flnr~\oul2\~chmuo\1bM-l September I .  1994 wpf P i  
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Notes:' 

Major Buildings Drainage Drains Overflows 
in Subbasin Area to to 

Subbasin Location of Subbasin 
Drain 

CSWAB 1 
I 

223, 333 (south), 
334 (south), 549, 
551 (east), 552, 553, 
554, 555,558 

NONE CSWAB2 

I 

CSWABS 

TABLE 4-2 
OU12 Field Sampling Plan 

Characteristics of Drainage Basin 2 

~~~ 

cswAB3 

559 (southeast) 
561 (south), 564, 
707, 708, 750, 
776 (southeast). 
777 (south), 
778 (east), 980 

965, 9G8, 984, 985, 
989, 990, 99 I ,  996 

20 

31 CSWABS 

19 CSWABS 

6 

A 72-inch CMP.stom 
sewer located at ponded 
area at east end of subbasin 
CSWABl 

CSWAB4 A 4-f&t by 3-foot elliptical 
CMP storm sewer located 
southeast of Building 707, 
near the middle of subbasin 
cswAB2 

CSWAB3 

CSWAB4 

cswAB2 A 60-inch CMP storm 
sewer located at the eastern 
end of subbasin CSWAB3 

located at the eastern end 
of subbasin CSWAB4 

CSWABS 987, 988,993, 995 

CMP = corrugated metal pipe 
RCP = reinforced concrete pipe 

Ilab\cul2\tahmcm\tb14-2 Septanbcr I .  1994 wpr 

15 South Two culverts, both 30-inch 
Walnut RCP, located at the eastern 
Creek I I end of subbasin CSWABS 
(SW023) 
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4.1.3 Drainage Basin 3 

Drainage Basin 3 drains the northwest portion of the Industrial Area and covers less than 50 

percent of the Protected Area. Drainage Basin 3 ultimately discharges into the A-series 

ponds via Walnut Creek. The water from approximately 6 acres of this drainage basin 

discharges into the ITS. Drainage Basin 3 is composed of 144 acres and encompasses 
portions of the Protected Area. Wetland/seep areas are found in the drainage especially near 
Building 111 and 374 (EG&G 1994). Table 4-3 details the drainage characteristics for 

Drainage Basin 3. 

4.1.4 Drainage Basin 4 

Drainage Basin 4 consists of the western portion of the Industrial Area and exits to the 

McKay Diversion Canal. The McKay Diversion Canal drains to the Walnut Creek Diversion 

Canal, which flows toward the north end of the Industrial Area. The 29 acres of the 

drainage area have little industrial development &e., a warehouse and a material storage 

yard near Building 130). The area mainly consists engineering and administrative buildings 

(EG&G 19944). The drainage characteristics are summarized in Table 4-4. 

4.1.5 Drainage Basin 5 

This drainage area is a collection of drains that cover portions of the southern Industrial Area 

that eventually exit to the SID. Hydrologically, the area around the buildings drains south 
and down the 881 Hillside toward the SID. Seeps are located near the southwestern 

Industrial Area boundary (EG&G 1994). The drainage area characteristics are outlined in 

Table 4-5. 



RIajor Buildings 
in Subbasin 

Drainage 
Area 
(acres) 

~~ 

119, 127, 128 

111, 112, 113, 115, 
335 

331, 333 (north), 
334 (north), 
551 (west) 

NONE 

559 (except 
southeast), 
561 (north), 
776 (west), 
778 (west) 

371. 374, 516, 517, 
518 

9 

17 

9 

3 

9 

26 

367 

NONE 

262, 373, 376, 790 

701. 712, 713, 770, 
77 I ,  774, 776 
(northeast), 777 
(northwest) 

18 

10 

10 

10 

TABLE 4-3 
OU12 Field Sampling Plan 

Characteristics of Drainage Basin 3 - 
hcation of Subbasin Drain Drains 

to 
Subbasin 

CWAC1 CWAC12 Three storm sewer outfalls flowing north under the 
northern edge of CWAC12 drab  the subbasin to a 
ditch running through CWACl. 

Ditch north of Sage Ave. drains to CWAC13 at the 
eastern end of CWAC1. 

CWAC13 CWAC1 

CWAC 13 Two culverts, an 18-inch CMP and an 8-inch CMP, 
are located at the northeast comer of subbasin 
CWACll. 

CWACll 

CWAC13 W A C 3  A 64-inch CMP culvert is located at the north end of 
CWACl3. 

~~ ~ 

CWAC3 An '18-inch CMP culvert located along the 
northwestern boundary of CWAC10 drains to the 
channel that runs through CWAC3; also a 14-inch 
CMP crosses the subbasin boundary'under the 
intersection of Sixth Street and South 71 Drive 

CWAClO 

~~ ~~ ~~~~ ~ 

A 48-inch CMP culvert is located near the northeast 
comer of subbasin CSWA3. This sewer drains 
directly into the 72-inch storm sewer that empties 
into North Walnut Creek. 

CWAC3 North 
Walnut 
Creek 

CWAC', CWACS A 54-inch CMP storm sewer is located at northern 
end of CWAC2. 

A 72-inch CMP storm sewer c a m s  flow from east 
end of CWACS to North Walnut Creek. 

North 
Walnut 
Creek 

CWAC5 

CM'AC4 
~~ ~~~ ~ 

A 36-inchdiameter culvert located at north end of 
CWAA1 drains to North Walnut Creek. 

North 
Walnut 
Creek 

Cb'AC6 CWAC7 An 8-inch-diameter PVC storm sewer is located at 
the northeast comer of subbasin CWAC6. 

CWAC7 North 
Walnut 
Creek 

Only a portion of CWAC7 drains to N. Walnut 
Creek. The flow that enters from CWAC6 and the 
flow contributing north (or downgradient) of the 
Interceptor Trench System will flow through the 60- 
inchdiameter storm sewer at the north end of ' 

CWAC7. This sewer connects to the 72-inch storm 
sewer that drains to North Walnut Creek. 

A 36-inch culvert located at the center of the 
northern boundary of the CWAAl drains the 
subbasin to North Walnut Creek. 
my1 chlonde 

North 
Walnut 
Creek 

PVC = pol 

CWAAl 

Notes: 
I 

CMP = corrugated metal pipe 
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CWADIV2 

TABLE 4-4 
OU12 Field Sampling Plan 

Cliaracteristics of Drainage Basin 4 

130, 131 29 

CMP = corrugated metal pipe 

Drains 
to 

McKay Diversion Canal 

~~ 

Location of Subbasin Drain 

A 36-inch CMP culvert located at the 
northern end of CWADIVZ that drains 
to the McKay Diversion Canal 

flalr\oul2\lcchmcm\tbM4 Scplnnber I .  I 9 9 4  (wpSI) 



TABLE 4-5 
OU12 Field Sampling Plan 

Characteristics of Drainage Basin 5 

14 

Location of Subbasin Drain I Major Buildings Drainage I in Subbasin I Area 

DIV3 A 36-inch-diameter culvert drains the storm sewer 
network, south of Building 460; the storm sewers 
daylight on the hillside south of Building 664 into the 
South Interceptor Ditch (SID) 

Drainage in the vicinity of Buildings 850 and 881 
drains to the south. The Building 881 footing drain 
is collected and diverted to the OU1 treatment 
faci I i ty . 

SID 

ll I I I 
I I I I !I I (acres) 

CDIV 1 

DlV3 

440 (except 
northeast), 
447 (west), 448, 
45 1,460 

850, 881 
883 (south), 885, 
887 
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4.1.6 Drainage Basin 6 

Drainage Basin 6 encompasses two subbasins totaling 11 acres in the northeastern portion 

of the Industrial Area. An extensive area of seepage occurs north of the ITS, and water flow 
may discharge into this drainage basin. This drainage basin contains only one major building 

(Building 964) and discharges to the A-series ponds. Table 4-6 summarizes the drainage 

characteristics for Drainage Basin 6. 

4.1.7 Drainage Basin 7 

Drainage Basin 7 is associated with the ITS and the Solar Evaporation Ponds. This area 

encompasses three subbasins and drains an area of 24 acres. The water collected by the ITS 
is stored in tanks north of the Industrial Area and is eventually treated in Building 374 with 

the evaporators of Building 970 serving as a backup. Groundwater flow beneath Drainage 

Basin 7 is also collected by the ITS and treated using the onsite systems. CWACB is 
composed of the Solar Evaporation Ponds that are associated with OU4 activities @G&G 

1994d). Table 4-7 details the drainage characteristics for this drainage basin. 

4.2 LOCATION SCREENING CRITERU 

The DQos for this FSP are (1) to establish the presence or absence of contamination in 
surface water and sediments within stormwater channels and (2) to collect data that will 

support a human health baseline risk assessment. 

Proposed sampling locations were selected based on the evaluation of the following criteria: , 

0 location of drainage with respect to known or suspected areas of contamination, i.e., e MSSs; 



. .. 

Drains 
to 

CWAB2 

A-series 
ponds w 

0 
0 
L* 

.E  

Location of Subbasin Drain 

A 48-inch-diameter culvert drains CWAB 1 toward 
the northeast into CWAB2. 

A 48-inch CMP culvert drains CWAB2 toward the 
northeast into a channel leading to the A-series 
ponds. 

TABLE 4-6 
OU12 Field Sampling Plan 

Characteristics of Drainage Basin 6 

CWABI 964 

c w A B 2  NONE 

7 

4 

Notes: 

CMP = corrugated metal pipe 



. .  

Subbasin 

e 

Major Buildings Drainage Drains 
in Subbasin Area lo 

(acres) 

c 
c 

~~ ~ 

CWAC9 

Notes: 

215, 705, 706, 729, 6 
777 (northeast), 
779, 782, 928, 966 

TABLE 4-7 
OU12 Field Sampling Plan 

+racteristics of Drainage Basin 7 

CWAC8 

CWAC7 

788, Solar Ponds 10 Infiltration/lTS Not hydrologically connected to Industrial Area 
207A, 2078, 207C drainage patterns. Precipitation falling in 

subbasin CWAC8 is collected and sent to the 
Building 374 treatment facility. 

NONE 8 ITS The portion of CWAC7 upgradient from the ITS 
flows into the ITS. 

Location of Subbasin Drain 

CWAC7 An 18-inch CMP storm sewer that drains 
CWAC9 between the 207A and 207C Solar Ponds 
and daylights on the hillside just north of the 
Solar Ponds 

CMP = cormgated metal pipe 
ITS = Interceptor Trench System 
PCB = polychlorinated biphenyl 

flalr\oul2\lcchmcm\lbl4-7 Scpkmbcr I ,  1994 wpf F i i  
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0 location and data quality of previously collected samples; 

location of proposed sampling efforts under other WETS programs; and 

0 location of areas of sediment accumulation and/or standing water. 

Each of the seven major drainage basins (Plate 1) was inventoried for the MSSs that they 

contained, and the potential for either sheet wash or leaching and near-surface advective 

transport was evaluated. Because there are more than 200 IHSSs, virtually all of the surface 

drainage structures have at least the potential for contamination of sediment and surface- 

water. Thus, this evaluation was not an effective screening tool. 

I 

The second criterion was a review of the data collected during previous sampling campaigns. 

One of the DQos for this sampling campaign is to provide data that can be used for 

quantitative risk assessments. This criterion requires that any data used have sufficiently low 

detection limits to meet the appropriate hazard levels. Virtually none of the historical 

sampling efforts were planned or executed with the objective of providing data for a 
quantitative baseline risk assessment. Therefore, there is a considerable spread on the 

reported detection limits and the levels to which the data were validated. This criterion did 

not allow the elimination of any potential sediment-sampling sites. However, it did lead to 
the removal from the OU12 program of several surface-water sampling sites that are part of 
the EG&G quarterly monitoring program and have DQos consistent with the proposed OU12 
surface-water sampling program. Because this effort focuses on extreme moisture 

conditions, the choice of sampling times may not coincide with WETS regular quarterly 

sampling. If the events coincide, the appropriate data from the quarterly sampling campaign 

will be used and will not duplicate the effort. 
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The last criterion was an evaluation of the locations that have been proposed for surface- 
water or sediment sampling under other WETS programs. Currently, there are'thre 

proposed sampling campaigns. The first is the OU13 sediment sampling plan to be 

conducted along the course of the Central Avenue Ditch and out to the confluence of the 
ditch with South Walnut Creek. A second series of samples will be collected during the 
characterization of OU4 for the Phase 11 RI, which is not a part of this investigation. The 

third sampling effort consists of the foundation drains that are proposed for sampling as part 
of the OUS RFI/RI. Recause the OU13 sampling is not scheduled until fiscal year 1996, it 

is possible that the OU13 sampling will be incorporated into the OU12 sampling effort 

(EG&G 1994e). A total of 30 percent of the proposed sampling locations were planned and 

funded under existing sampling and monitoring programs. In addition to these proposed OU 

sampling programs, outfalls were selected for incorporation into this proposed surface-water 

and sediment sampling program using information from the evaluation of building sumps and 

footing drains summarized in the OU8 Technical Memorandum @G&G 1994~). 

Selection of the actual sampling sites was accomplished during a series of walks along the 
various flow paths through the individual basins. Particular attention was paid to locations 

identified in the Rocky Flats Plant Drainage and Flood Control Master Plan @G&G 1992g) 

as being undersized for a 100-year recurrence interval, six-hour storm event. At these 

locations, areas that would be flooded as a result of drainage system overflow were included 

for sampling. 

4.3 TECHNICAL SAMPLING APPROACH 

The nature of the pathways in which surface-water collects and migrates (i.e., along channels 

and other topographic depressions) requires a focused sampling strategy to generate 

representative samples. The collection of both surface-water and sediment samples will be 

confined to the thalweg of the pathway channels. In the case of building foundation drains, 
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the samples will be collected in the immediate vicinity of the outfall. Where samples are 

collected from the same drainage, sampling will progress from downstream toward upstream 
locations to minimize cross contamination. During the site reconnaissance, particular 

attention was paid to the areas where sediments would collect over the long term and to 

location accessibility. Examples of these locations are changes in slope along a drainage, 

upstream ends of culverts, and areas of over-bank flow in the vicinity of undersized 

stormwater conveyance structures. 

Opcrable Unit No. 12 Section: 4 w. 0) 

The focus of this investigation is on surficial sediments and surface water. The collection 

of surface water is simply a matter of adjusting the collection method for the flow 

conditions, e.g., low-flow sampling as described in WETS standard operating procedure 

(SOP) SW.03 (EG&G 19940. Because the alluvium on WETS contains some gravel and 

cobbles, sediment sampling is more complex. Generally, the majority of hazardous 

constituents are associated with fine-grained materials, particularly clays and iron and 

manganese oxides. Within the drainages at WETS, most of the sediment left in the channels 

after the latest storm event is relatively fine grained. The approach will be to collect bulk 

samples from the fine-grained material (sand size or less than 1 millimeter in diameter) along 

the course of the channel. The samples will be collected from the top 5 centimeters of 

sediment and over a sufficient area along the channel to provide the necessary mass of 
sample. The surface layer of sediment will be sampled because this top 5-centimeter layer 

is most likely to be transported downstream or downwind. 

4.4 ANALYTICAL RATIONALE 

One objective of the proposed surface-water and sediment sampling program is to determine 

the presence or absence of contamination in these media for future evaluation tasks. Because 

contaminants could potentially be transported via these media, the sampling rationale was 
developed considering the hydrology of the drainage basins. As described previously, the 
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drainage basins constitute the surface-water discharge pathways from the Industrial Area. 
Because the chemical handling activities and production operations conducted within the 

Industrial Area perimeter were not generally specific to a drainage basin, the proposed 

analyses for the surfam-water and sediment samples are not specific to a drainage basin. 

Proposed surface-water and sediment samples in each Industrial Area drainage basin will be 
analyzed for an identical set of parameters, with one noted exception stated at the end of th is  

section. 

As described in Section 4.2, surface-water and sediment samples will be collected from 

specific locations in each major drainage basin in the Industrial Area and sent to the 

laboratory for analysis. Based on information from the data sources described in Section 

2.1, an evaluation was made to determine potential sources of contaminants of concern in 

each drainage basin. Information pertaining to the following was reviewed to evaluate 

possible analyte lists for Industrial Area drainage basins: 

e CERCLA OUs; 

e RCRA storage unit locations; 

e PCB aras of concern; 
e 

a 

historical operations and activities; and 

previous surface-water and sediment analytical data. 

The potential contaminants of concern associated with MSSs in portions of the OUs, the 

locations of RCRA storage units, and PCB potential areas of concern for each Industrial 

Area drainage basin are summarized in Table 4-8. Selected data from previous surface-water 

and sediment sampling programs are summarized in Tables 2-5 and 2-6. 



TABLE 4-8 
OUl2 Field Sampling Plan 

Summary of Drainage Basin Contaminants of Concern 
in the Industrial Area 

Pagelof5  

Operable 
Units 

o u 2  

OU8 

ou9 

OUlO 

o u 1 2  

OU13 

Potential Contaminants of 
Concern (a) 

RADIONUCLIDES, 
B E R W ,  SOLVENTS, 
ORGANIC LIQUIDS, 
INORGANICS 

SOLVENTS AND 
RADIONUCLIDES 

RADIONUCLIDES, ACIDS, 
BASES, m T E S ,  
HEXAVALENT 
CHROMIUM, METALS, 
PHOSPHATES, SOLVENTS 

FUEL OIL, ACIDS, 
METALS, 
RADIONUCLIDES, 
VOLATILE ORGANIC 
COMPOUNDS. NITRATES 

RADIONUCLIDES, 
BERYLLTUM, SOLVENTS, 
HEXAVALENT 
CHROMIUM, METALS, 
ACIDS 

RADIONUCLIDES, 
NITRATES, FUEL OIL, 
BERYLLIUM, BASES, 
HYDROGEN PEROXIDE, 
SOLVENTS 

RADIONUCLIDES, 
COOLANTS, SOLVENTS, 
VOLATILE ORGANIC 
COMPOUNDS, BERYLLIUM 

RCRA Unit 
LOCat iOnS 

Building 444 

Building 884 

304 Pad 

Building 447 

Building 889 

Building 428 

Building 866 

Building 123 

Building 865 

PCB PAC 
NO. 

400-800 
600-1000 
600-1002 
600-1003 
800-1209 
800-1210 

prpVla1s\oulZ\tccban\tnblc.68 (prpfj Dcccmba 28. 19W 16 of 22 
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TABLE 4-8 

OUl2 Field Sampling Plan 
Summary of Drainage Basin Contaminants of Concern 

in the Industrial Area 
Page2of5 

Potential Contaminants of 
Concern (a) 

RADIONUCLIDES 

SOLVENTS, 
RADIONUCLIDES, 
BERYLLIUM 

RADIONUCLIDES, 
PROCESS WASTE 

WASTE OILS, SOLVENTS, 
PAINTS, RADIONUCLIDES, 
VOLATILE ORGANIC 
COMPOUNDS, NITRATES 

RADIONUCLIDES, 
METALS, BERYLLIUM, 
SOLVENTS, ACIDS 

RADIONUCLIDES, 
PROCESS WASTE 

SOLVENTS, ETHYLENE 
GLYCOL, 
RADIONUCLIDES. PCBS 

RCRA Unit 
L O C a t i O n S  

Building 750 

Building 561 

Building 980 

Tent 1 

750 Pad 

Building 569 

Building 707 

Building 991 

Building 777 

Building 528 

PCB PAC 
NO. 
500-901 
500-904 
500-905 
700-1103 

700-1111 
700-1104 

900-1306 

17 of 22 
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TAB= 4-8 
OUl2 Field Sampling Plan 

Summary of Drainage Basin Contaminants of Concern 
in the Industrial Area 

Page3of5 

OUlO 

Potential Contaminants of 
Concern (al . 

RADIONUCLIDES 

SOLVENTS, PHOSPHATES, 
RADIONUCLIDES, BASES, 
PROCESS WASTE, ACIDS, 
METALS 

RADIONUCLIDES, 
ORGANICS, PROCESS 
WASTE, INORGANICS 

METALS, OILS. 
SOLVENTS, 
RADIONUCLIDES, 
COOLANTS 

RADIONUCLIDES, OILS, 
METALS, GASOLINE, 
DIESEL, PROCESS WASTE 

FWDIONUCLIDES, 
PROCESS WASTE 

RADIONUCLIDES, 
SOLVENTS 

RADIONUCLIDES, OTLS, 
SOLVENTS, PCBS 

RADIONUCLIDES, OTLS, 
SOLVENTS, METALS 

NITRATES, VOLATILE 
ORGANIC COMPOUNDS, 
RADIONUCLIDES 

RCRA Unit PCB PAC 
LQCat iOnS 

Building 331 

Building 561 

Building 776 

Building 374 

Building 732 

Building 774 

Building 371 

Building 771 

Building 559 

Building 777 

Building 779 

None identified 

300-708 
300-702 
100-607 
300-709 
500-900 
500-902 
700-1102 
700-1112 
700-1 105 

100-608 

P i  



TABLE 4-8 
OUl2 Field Sampling Plan 

Summary of Drainage Basin Contaminnnts of Concern 
in the Industrial Area 

h g e 4 o f 5  

Potential Contaminants of 
Concern (a) 

FUEL OIL, DIESEL, 
RADIONUCLIDES, 
METALS, SOLVENTS, 
NITRATES 

RADIONUCLIDES, OILS, 
SOLVENTS, METALS 

RADIONUCLIDES, OILS, 
SOLVENTS, PCBS 

RADIONUCLIDES 

RADIONUCLIDES, OILS, 
SOLVENTS, PAINTS, 
ACIDS, CYANTDE 

RADIONUCLIDES, PCBS, 
BERYLLIUM, ,SOLVENTS. 
METALS, HEXAVALENT 
CHROMIUM 

RADIONUCLIDES, OILS, 
SOLVENTS, PROCESS 
WASTE 

RADIONUCLIDES, 
VOLATILE ORGANICS. 
SOLVENTS, LABORATORY 
WASTE 

RADIONUCLIDES 

PROCESS WASTE 

RADIONUCLIDES, OILS, 
METALS, VOLATILE 
ORGANIC COMPOUNDS, 
NITRATES 

19 of 22 Prp\fkrt\oulZ\Wchmcm\trblc.d8 (wpt) Dcccmber 28. I994 

RCRA Unit 
L O C a t i O n S  

Building 444 

Building 447 

Building 460 

903 Pad 

Building 664 

Building 881 

Building 883 

Building 952 

Building 887 

Building 

None identified 

PCB PAC 
NO. 

400-1 16.1 
400-801 
800-1207 

800-1211 
800-1208 

None 
identified 
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TABLE 48 
OUU Field Sampling Plan 

Summary of Drainage Basin Contaminants of Concern 
in the Industrial Area 

F'ageSof5 

Potential Contaminants of 
Concern (a) ~ 

RADIONUCLIDES, METALS 

PROCESS WASTE, 
RADIONUCLIDES, 
NITRATES, ACIDS 

RCRA Unit 
L o C a t i O n S  

Building 788 

Building 777 

Solar Pond Surge 
Tanks 

Building 910 

Building 779 

PCB PAC 
NO. 

None 
identified 

Note: 

(a) 

PAC = Potential Area of Concern 
PCB = polychlorinated biphenyl 
RCRA = Resource Conservation and Recovery Act 

= Contaminants that may 'have been associated with activities at Individual Hazardous Substance Sites 
(IHSSs) within each Operable Unit (OU) 

rvpl!la1s\oul2\tahmc\~able.4-8 (vl) Dccanber 28. 1994 20 of 22 P i  
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Based on the information presented in Table 4-8, the following list of analytes for both 

Industrial Area surface-water and sediment samples for each drainage basin was identified: 

MlUlual: 

Field Sampling Plan 

e total radionuclides; 
e 

e vocs; 
e hexavalent chromium (sediment); and 
e 

Contract Laboratory Program (CLP) total metals; 

major cations and anions (surface-water). 

Because the sediment samples will have been transported over land via either sheet wash or 
wind, it is not expected that significant concentrations of VOCs will be found. However, 

because of their widespread use, it is necessary to analyze for them. 

The data for analytes detected in previous surface-water and sediment samples are 
summarized in Appendices A and B. The following analyses were also included for 

proposed Industrial Area samples in each drainage basin: 

e svocs; 
0 PCBs; and 

e organochlorine pesticides. 

A review of previous operations and activities identified an area previously used as a 

herbicide mixing and storage area located in Drainage Bash 3. Because of these previous 

activities, one proposed surface-water and sediment sampling location from Drainage Basin 
3, downstream of the herbicide area, will be analyzed for herbicides in addition to the 

analyses listed above. 
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Fate and transport considerations for the proposed analytical parameters were also evaluated. 

Many of the contaminants of concern associated With the Industrial Area are either very 
volatile, soluble in water, or insoluble in water. Because the objective of the sampling 

program is to determine the presence or absence of contamination, analytical parameters are 

proposed for both surfacewater and sediment, regardless of the solubility or volatility of the 

contaminants. The results of these analyses will be evaluated to assess fate and transport 
mechanisms. 
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5.0 SAMPLE COLLECTION AND ANALYSIS 

The following sections provide a description of the proposed surface-water and sediment 
sampling locations; the types and frequency of sample collection; the equipment and 

procedures that will be used to collect the samples; the sample handling and documentation 

procedures; and the analytical requirements. Sampling locations, sample types and 
frequency, and analytical requirements are based on the rationale presented in Section 4.0. 

5.1 SAMPLING IBCATION AND FREQUENCY 

The rationale for the selection of sampling locations is presented in the previous section. 

These locations are plotted on Plate 2. The sampling frequency will be different for the two 

media. Sample types and locations are summarized in Table 5-1. Since the inception of this 
project, it has been learned that the major drainage ditches within the Industrial Area are 

scheduled for clean-out during the early spring of 1995. This has placed an additional 

constraint on this sampling campaign, i.e., sediment samples must be collected from areas 
to be cleaned before the cleaning occurs. This process will require that many of the 

sediment samples be collected in February 1995 when the ground may be frozen. At those 

locations, available surface water will be collected at the time the sediment samples are 

collected. It is possible that the ground at these locations will be frozen and that it will not 
be possible to collect water samples. Therefore, these locations will be reoccupied in the 

spring (wet season) and the late summer 



Sample 
Designation 

Sample Location 
TY Pe Location OUIJHSS Rationale 

None Head of drainage basin 1; relatively 
uncontaminated sediment. 

TABLE 5-1 
OU12 Field Sampling Plan 

Sample Types and Locations 
Page 1 of 13 

1-1 Sediment Inlet to S-1020 

~~ 

Central Avenue ditch between IHSSs 148 and 
129; determine contribution from IHSS 148. 

Central Avenue ditch below IHSSs 129 and 
191; determine contribution of contamination 
from IHSSs 129 and 191. 

1-2 Sediment Met  to C62  None 

~~ 

Outlet to C-62 131191 1-3 Sediment 

12/ 1 57.2 1-4 Sediment Met  to C-19 Head of ditch draining 400 area buildings; 
determine contaminants contributed by 
Building 460. 

400 area ditch above confluence of ditch 
draining OU12; determine contributions from 
IHSS 182 and 400 area buildings. 

12/ 1 57.2 1-5 Sediment Inlet to S-1015 

12/189 and 
121 157.2 

Mouth of OU 12 drainage ditch; determine 
contributions from IHSSs 116.2, 136.2, and 
189. 

1-6 SedimentlSurface Water Inlet to C- 18 

~~ ~ ~ 

Central Avenue ditch near middle of IHSS 
152; determine contribution from IHSSs 193 
and 152. 

~~ 

Sediment Inlet to C-68 81172 and 131190 1-7 

~ ~~ 

Outlet to C-9 Sediment Head of ditch draining IHSS 160; determine 
sediment quality at upper edge of IHSS 160. 

Sediment collection area at downstream edge 
of IHSS 160; determine contaminant 
contribution from IHSS 160. 

141160 1-8 

Inlet to C-IS 141160 1-9 Sediment 

Final (wpl) h:\wp\fla~r\ouI2\techmem\tabS-l 12/28/94 



TABLE 5-1 
OU12 Field Sampling Plan 

Sample Types and Locations 
Page 2 of 13 

Sample 
Designation 

1-10 

Sample Location 
Rationale 

Ditch east of IHSS 160; determine potential 
windblown contabat ion from IHSS 160. 

Sediment collection area for ditches draining 
OU12 and IHSSs 152, 160, and 117.3; 
determine contamination contributed by 
aforementioned IHSS. 

OUlMSS TY Pe 

Sediment 

Location 

Outlet to k-14 14/160 

1-1 1 Sediment Inlet to S-1013 131117.3 

1-12 Sediment Inlet to S-1036 81172 and 131190 Central Avenue ditch near downstream edge 
of IHSS 152; determine total contamination 
contribution from IHSS 152. 

Central Avenue ditch in the vicinity of IHSS 
117.3; determine contribution from IHSS 
117.3. 

1-13 Sediment 8/172 and 131190 Inlet to C-70 

1-14 Sediment Inlet to C-149 Sedimentation location for ditch draining 
IHSS 162; determine contribution fmm IHSS 
162. 

141162 

Inlet to C-71 8/172 and 13/190 Central Avenue ditch above confluence with 
ditch draining IHSS 162; determine 
contamination contribution from IHSS 190. 

1-15 Sediment 

~ 

Central Avenue Ditch between S- 
1011 and C-83 

Sediment 13/190 Central Avenue ditch adjacent to IHSS 164.3; 
determine contamination contribution from 
IHSS 164.3. 

Drainage from parking area south of IHSS 
164.3; determine contribution of 
contamination from IHSS 164.3 

1-16 

1-17 Sediment Met to C-146 None 

(wpl) h:\wp\flals\ou 12\techmem\tabS- I 12/28/94 



TABLE 5-1 
OU12 Field Sampling Plan 

Saniple Types and Locations 
Page 3 of  13 

Sample 
Designation TY Pe 

1-18 Sediment 

1-19 Sediment 

1 -20 Sediment 

1-21 Sediment 

1-22 Sediment 

Location 

Inlet to C-144 

Central Avenue Ditch between C- 
83 a d  C-84 

Outlet to C-92 

Depression between Buildings 865 
and 886 

Outlet to C-142 

1-23 

1-24 

1-25 

ou1ms I 

Sediment Inlet to C-89 

Sediment Inlet to C-86 

Sediment Inlet to S-1005 

Sample Location 
Rationale 

~~ ~ 

8/172 and 131190 

None 

Mouth of subcontractor yard ditch; determine 
total contribution of contamination from 
vicinity of subcontractor yard. 

~~ 

Sediment collection location in ditch draining 
central 800 area; determine contribution of 
contamination from central 800 area. 

131190 Central Avenue ditch below confluence with 
central 800 area ditch; determine total 
contamination associated with sediment at this 
location. 

Surface water pondiag area south of Building 
865; determine contamination contribution 
from vicinity of Buildmg 865. 

Drainage ditch west of IHSS 164.2; determine ! contamination contribution from IHSS 164.2. 
~~ ~ 

131190 

None 

13/190 

Central Avenue ditch at confluence with 
northern drainage from IHSS 164.2; 
determine the contaminants contributed by 
IHSS 164.2. 

Head of drainage near subcontractor yard; 
determine contamination near boundary of 
basins 1 and 5. 

Central Avenue ditch above confluence with 
subcontractors yard drainage; determine total 
sediment contamination before addition of 
material from vicinity of subcontractor yard. 

I (wpf) h:\wp\flate\oulZ\techrnern\lab5- I 12/28\94 



Sample 
Designation 

Sample Location 
Type Location OUlMSS Rationale 

TABLE 5-1 
OU12 Field Sampling Plan 

Sample Types and Locations 
Page 4 of 13 

1-26 I Sediment1Surface Water I Inlet to C-95 
~~~ 

I 131190 1 Central Avenue ditch in vicinity of IHSS 213; 
determine contaminant contribution from 
IHSS 213. 

DRAINAGE BASIN 1 (continued) 

1-27 Sediment Inlet to C-97 131190 Central Avenue ditch north of IHSS 112; 
determine contaminants contributed by IHSS 
112. 

1-28 Sediment Inlet to (2-136 131190 Central Avenue ditch near IHSSs 108, 113, 
and 153; determine contaminants contributed 
by these IHSS. 

1-29 Inlet to C-107 I Sediment 131190 Overflow ditch from Central Avenue ditch; 
determine whether sediment contnmination has 
been spraTd during storm overflow events. 

1-30 Sediment Inlet to C-10 121157.2 Drainage from vicinity of Buildings 444 and 
450; determine contaminants contributed in 
the vicinity of Buildings 444 m d  450. 

NB: A maximum of five additional surface water samples will be collected at sediment samplina locations if water is nresent. 

DRAINAGE BASIN 2. 

wet to c-60 I None Sediment I Drainage ditch on north side of Central 
Avenue near IHSSs 134(S) and 156.1; 
determine contaminants contributed by IHSSs 
134(S) and 156.1. I 

2-2 Sediment Inlet to (2-74 1311 17.2 
~~ - 

Storm drain near IHSSs 158 and 117.2; 
determine contaminant contributions from 
IHSSS 158 & 117.2. . 

(wp9 h:\wp\flats\ou 1 Z\techrnem\labS- I 12/28/94 Final 



TABLE 5-1 
OU12 Field Sampling Plan 

Sample Types and Locations 
Page 5 of 13 

TY Pe 

Sediment 

Sample 
Designation 

2-3 

Sample Loration 
Location OUlMSS Rationale 

Inlet to S-1037 None Drainage ditch near IHSS 169; determine 
contaminant contribution from IHSS 169. 

2-4 

~~ ~ 

Sediment Inlet to C-80 

Depression on south side of 
Building 708 

Ditch on south side of Protected 
~ Area Perimeter Road 

2-5 

None Sediment collection area within drainage from 
RCRA materials storage facility; determine 
contaminant contribution from this facility. 

Stormwater ponding area near PCB- 
contaminated transformer pad; determine 
contaminant contributions near transformer 

None 

Pad. 
8/123.1 Drainage ditch on south side of PA boundary 

road; determine contaminants near abandoned 
industrial wastewater transfer line. 

2-6 

2-7 

2-8 

2-9 

2-10 

Sediment Outlet of (2-77 

Sediment Inlet to C-76 

None 

8/172 

Drainage ditch along PA security zone above 
confluence with northern Central Avenue 
ditch; determine contaminant contributions 
from IHSSs 117.1. 117.2. 158. and 169. 

North Central Avenue ditch near divergence 
from Central Avenue; determine total 
contaminant contribution from North Central 
Avenue ditch. 

~~ ~ 

Sediment I Confluence of ED-I, (2-138, and I None 
EE-5 

Sediment Inlet to (2-82 None 

Sediment basin at confluence of drainages for 
southwestern area of PA; determine the 
contaminant contributions from the 
southwestern PA. 

PA boundary ditch near IHSS 147.1; 
determine contaminants contributed by IHSS 
147.1. 
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TABLE 5-1 
OU12 Field Sampling Plan 

Sample Types and Locations 
Page 6 of 13 

Sample 
Designation TY Pe 

2-1 1 Sediment/Surface Water 

Location 

Wet to BB-7 

2-12 

2-13 

2-14 

2-15 

2-16 

2-17 

2-18 

OUllEiSS 

Sediment Below outlet of S-2014 

SedimentlSurface Water Outlet of EE-1 

Sediment South drainage into EE-1 

Sediment/Surface Water Seep on north facing hillside 

Sediment/Surface Water Wet to AA-8 

Sediment/Surface Water Wetlands in vicinity of S-2016 

Sediment Outlet of C-112 

None 

None 

None 

None 

None 

None 

None 

None 

Sample Localion 
Rationale 

PA boundary ditch at point where stream 
enters buried stormwater transfer system; 
determine total contaminant load from 
Southwestern area of PA. 

Drainage from hillside below Building 997; 
determine contaminant contributions from the 
hillside below Building 997. 

South Walnut Creek below confluence with 
ditches draining hillsides; determine total 
contaminant load from uDmr PA. 

Mouth of ditch draining hillside south of 
South Walnut Creek; determine contaminant 
contributions from hillside south of South 
Walnut Creek. 

~~ ~~~ ~~ ~ ~~ 

Seep on hillside sou& of South Walnut Creek; 
determine contamination accumulated in 
sediment and camed by water from seep. 

Upper wetland of South Walnut Creek; 
determine contamination accumulated in 
sediment and water in the wetland. 

Wetland near Building 99 1; determine 
contamination contributed by IHSSs 173 and 
184 and accumulated in the wetland. 

Drainage ditch draining hillside on north side 
of South Walnut Creek; determine the 
contaminant contribution frdm storage area 
east of the solar ponds. 

I (wp9 h:\~\f lats \or~12\~echrnern\~b5- I 12/28/94 final 



Sample 
Designation TY Pe 

TABLE 5-1 
OU12 Field Sampling Plan 

Sample Types and Locations 
Page 7 of 13 

Location 
Sample Location 

OUlLHSS Rationale 

Inlet to C-113 2-19 None Sediment Mouth of ditch draining hillside on north side 
of South Walnut Creek; determine total 
contaminant contribution from hillside. 

~ ~~~~ 

2-20 SedirnentlSurface Water Wetland at AA-2 

I I the edge of the Industrial Area. 

None I South Walnut Creek; determine the total 
contaminant load in South Walnut Creek at I 

Inlet to S-1054 None 

Hillside south of storage None 
pad/parking lot 

3-1 Near head of tributary to North Walnut 
Creek; determine whether contamination has 
reached an area generally upwind and 
upgradient of the Industrial Area. 

Hillside below reported herbicide storage 
area; detennine whether there were herbicide 
spills within the storage area that migrated 
downgradien t . 

3 -2 

3 -3 

3 4  

3 -5 

Sediment 

Sediment 

SedimentlSurface Water 

SedimentlSurface Water 

Sediment 

~ ~~ 

Inlet of C-34 

Inlet of S-1023 

None 

None 

Lnlet of C-44 131128 1 
Near head of ditch draining northwestern 
sector of Industrial Area; determine whether 
contaminants have been introduced near 
western edge of Industrial Area. 

Western drainage ditch up stream of first 
major JHSS; determine background or 
baseline contaminant concentrations. 

Ditch passing through IHSSs 134(N) and 128; 
determine contaminant contributions from 
IHSSs 128 and 134(N'). 
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TY Pe 

Sediment 

Location 

hlet  of C-57 

Sediment/Surface Water 

Sediment 

Sediment 

Seep west of Building 371 (outside 
fence) 

Inlet of KK-5 

Ditch south of road 

Sedimenthrface Water 

Sediment 

Near SW-1 18 

Inlet to C-50 

TABLE 5-1 
OU12 Field Sampling Plan 

Sample Types and Locations 
Page 8 of 13 

Sample 
Designation 

Sample h t i o n  
Rationale OUIrHSS 

_ _ _ _ _ ~  

Ditch draining area of IHSSs 156.1, 172, and 
181; determine contaminant contributions 
from IHSSs 156.1, 172, and 181. 

3-6 131172 

~~~~ 

Ditch draining vicinity of IHSS 156.1; 
determine contaminant contributions from 
IHSS 156.1. 

3 -7 l4/156.1 I Of 
Sediment 

3-8 13/186 Sediment Northwestern Industrial Area drainage ditch; 
determine contribution of contaminants from 
IHSSs in the vicinity. 

Inlet of S-2052 

~~ 

Seep in vicinity of Building 371; determine 
contamination levels in sediments and seep 
water near Building 371. 

3-9 None 
Y) 
0 - 
s: ~ 

Sediment in vicinity of fuel tanks; determine 
whether contamination has been released from 
the fuel tanks. 

3-10 None 

3-1 I PA perimeter road ditch; determine whether 
contamination has migrated down to the 
perimeter road ditch. 

Upper,wetland within Industrial Area on 
North Walnut Creek; determine contaminant 
accumulation in the upper wetland within the 
Industrial Area. 

None 

3-12 None 

None 3-13 Ditch draining area around Building 371; 
determine contribution of contaminants from 
vicinity of Building 371. 

I 
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Sample 
Designation Type 

Sediment 

Sediment/Surface Water 

Sediment/Surface Water 

Sediment 

3-14 

Location OUlIHSS 

Inlet to S-2026 None 

Wetland around substation None 

Wetland at inlet of JC-3 None 

Ditch on north side of Protected 
Area perimeter road 

None 

3-15 

Sediment/Surface Water 

3-16 

Wetland to west of north portal 

3-17 

Sediment 

3-18 

Met to JD-I None 3-19 

3-20 

TABLE 5-1 
OU12 Field Sampling Plan 

Sample Types and Locations 
Page 9 of 13 

None 

Sediment/Surface Water Wetland at outlet of C-120 

~~ I None 

I I 

Sample Location 
Rationale 

Ditch on south side of perimeter road; 
determine whether contamination is present in 
sediments adjacent to security exclusion zone. 

Wetland formed by seeps in vicinity of 
electrical substation; determine contaminant 
contributions from Building 37 1 and 
substation and their accumulation in the 
wetland. 

Wetland upgradient of IHSS 143; determine 
contaminant contributions of areas upgradient 
of the wetland and accumulation of 
contaminants within the wetland. 

PA perimeter road ditch; determine 
contamination contributions upstream of IHSS 
143. 

North Walnut Creek; determine accumulation 
of contaminants in small wetland along North 
Walnut Creek. 

Ditch draining area of IHSSs 172, 126.1, and 
126.2; determine contaminant contributions 
from IHSSs 172. 126.1, and 126.2. 

Ditch draining area of Buildings 771 and 774; 
determine contaminant contributions from 
foundation drains for Buildings 771 and 774. 
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TABLE 5-1 
OU12 Field Sampling Plan 

Sample Types and Locations 
Page 10 of 13 

Sample 
Designation TY Pe Location OUlMSS 

3-2 1 SedimentlSurface Water Wetland at inlet to C-117 None 

3 -22 Sediment Outlet of GA-1 None 

3-23 SedimentlSurface Water Wetland at outlet of GG-1 None 

3 -24 SedimeatlSurface Water Wetland at power poles None 

3-25 Sediment Outlet of C-124 None 

3 -26 Sediment Inlet of C-122 None 

3 -27 Sediment Outlet of propane storage pad None 

3-28 SedimentISurface Water Outlet of Building 7711774 floor 81 172 
drains 

Sample Location 
Rationale 

Ditch draining area around Buildings 77 1 and 
774 and area below north interceptor trench; 
determine the total contaminant load at mouth 
of the ditch. 

Drainage ditch adjacent to Building 559; 
determine contaminant contributions from 
IHSSs 117.1 and 197. 

Seep on hillside below Building 559; 
determine contamination accumulation in seep 
sediments and waters. 

Second seep on hillside below Building 559; 
same as 3-23. 

Ditch draining hillside in vicinity of Buildings 
566 and 575; determine contanunant 
contributions from hillside. 

Roadside ditch draining area between 
Buildings 77 1 and 776; determine 
contaminants contributed by activities in large 
area between buildings. 

Area west of solar evaporation ponds; 
determine contamination contributed to 
sediments in area of ponds. 

Outlet of Building 771 foundation drain; 
determine contaminants contributed by 
foundation drain. 
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TABLE 5-1 
OU12 Field Sampling Plan 

Sample Types and Locations 
Page 11 of 13 

Sample 
Designation 

3-29 

Sample Location 
Type Location oumss Rationale 

SedimentlSurface Water Location of SWW3 None North Walnut Creek; determine total 
contaminant load to the creek at northern 
boundary of Industrial Area. 

3-30 Sediment Outlet of Building 371 roof drains None Sediment near western egress of Building 
371; determine contaminants contributed by 
operations at Building 37 1. 

SedimentlSurface Water I Inlet of C-3 1 

5- 1 

None West diversion ditch; determine contaminants 
contributed to the west diversion ditch at 
closest point to the Industrial Area. 

5-2 

Outfall of YY-1 and WW-1 
collection 

5-3 

None South interceptor ditch at edge of IHSS 115; 
determine contaminants contributed by IHSSs 
196 and 115. 

5-4 

~~ ~~~ 

None 

None 

None 

I 

5-5 

~ 

Drains from Building 850; determine 
contaminants contributed by Building 850 
drains. 

Ditch from vicinity of Building 850; 
determine contaminants contributed from this 
area. 

Drainage from west side of Building 881; 
determine contaminants contributed from 
IHSSs in the vicinity of Building 881. 

~ 

SedimentlSurface Water 

Sediment 

Sediment 

Sediment 

Sediment 

~ 

Outfall of PP-1 

Outfall of 00 -1  

Outfall of NN-1 

Inlet of C-142 

None Drainage from vicinity of Building 664; 
determine contaminants contributed to south 
interceptor ditch via this pathway. 
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Inlet of C-I15 None Sediment Tributary to North Walnut Creek; determine 
contaminants contributed by north end of 
storage area located to the east of the solar 
evaporation ponds. 

About 300 feet from the west end 
of interceptor trench (N 113) 

Below outlet of DDD-1 

None North infiltration ditch; determine 
contaminants that have collected at western 
end of ditch'. 

Drainage from area between solar evaporation 
ponds; determine contaminants in sediments 
between ponds and interceptor ditch. 

None 

TABLE 5-1 
OU12 Field. Sanipling Plan 

Saniple Types and Locations 
Page 12 of 13 

Location 
Sample Location 

Rationale 
Sample 

Designation OUlJHSS 

None Drainage between Buildings 881 and 883; 
letennine contaminants in vicinity of 
Buildings 881 and 883 that would be 
susceptible to sheet wash. 

5-6 Sediment Wet of S-1072 

Outlet of MM-1 (wetland) 5-7 Ditch draining east side of Building 881; 
determine contaminants that were contributed 
by IHSSs 177 and 103. 

None SedimentlSurface Water 

Outlet of C-5 None 5-8 Sediment Drainage along road in vicinity of IHSSs 103, 
104, and 130; determine contaminants that 
were contributed by IHSSs 103, 104, and 
130. 

South interceptor ditch; determine 
contaminants that were contributed from 
uostream IHSSs. 

None 5-9 SedimentlSurface Water SID below Pad 904 

6- 1 

7- 1 Sediment 

Sediment 7-2 
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TABLE 5-1 
OU12 Field Sampling Plan 

Sample Types and Locations 
Page 13 of 13 

Sample 
Designation 

7-3 

7-4 

Sample Location 
Type Location ou/Mss Rationale 

Sediment Interceptdr trench below large None North infiltration ditch; determine 
Solar Pond contaminants that have collected in central 

portion of ditch. 

Sediment Interceptor trench below eastern None North infiltration ditch; determine 
Solar Ponds contaminants that have collected in eastern 

portion of ditch. 

votes: 

C = culvert 
IHSS = Individual Hazardous Substance Site 

c. PA = Protected Area 
% PCB = polychlorinated byphenyl 
P 

RCRA = Resource Conservation and Recovery Act 
S = surface ditch or culvert 

Stormwater control structure designations and locations are plotted on Plate 3. (Wright Water Engineers 1993.) 
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Rocky Flats Environmental Technology Site MUWAl: W E R - 9 e o o w 8  

Section: 5 (Rev. 0) OperableUnit No. 12 
Technical Memorandum No. 1 Page: . 15.of29 
Field Sampling Plan Effective Date: 

Environmental Management Organization: 

(dry season) for the collection of surface-water samples. If it proves to be possible to collect 
water during the February sediment sampling, we wiU have three analytical data sets for 

surface water: one in equilibrium with the sediment, one during the wet season, and one 

during the dry season. 

The two surface-water sampling events allow determination of the effects of wet- and dry- 
flow conditions or the onset of a source whose flow is intermittent. The first set of samples 

wi l l  be the most extensive. It will be collected in the spring after the first sustained thaw. 
The intermittent streams, wetlands, and selected foundation drains will be sampled. The 

second set of samples will be collected in the late summer when the wetlands are at low flow 

and the intermittent streams and many of the building foundation drains are dry. These data 
will allow checking of the seasonal variability of the water quality without duplicating the 

efforts of the EG&G Surface Water Group. 

5.2 SAMPLING EQUIPMENT AND PROCEDURES 

All sediment and surface-water samples wil l  be collected in accordance with currently 

approved SOPs contained within the EG&G Environmental Management Division Manual 

(5-21OOO-OPS) (EG&G 19940. Of particular importance for the collection of surface-water 

samples are the following SOPs: 

SOP SW.01, Su@me Water Datd Cbllection Activities; 

SOP SW.02, Field Measurement of Sur$‘ace Water Parameters; 

SOP SW.03, Su@zce Water Sampling; 

SOP SW.08, Pond Sampling; 

SOP SW.09, Industrial Efluent and Pond Discharge Sampling; and 

SOP SW.15, River and Ditch Sampling. 
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Technical Memorandum No. 1 Page: 16 of 29 

Organization: Environmental Manag&eat 

Operable Unit No. 12 Section: 5 (Rev. 0) 

Field Sampling Plan I Effective Date: 

The SOP that applies specifically to the collection of sediments is the following: 

SOP SW.06, Sediment Sampling. 

The SOPs that apply to both surface-water and sediment sampling activities are the 

following: 

SOP F0.03, General Equipment Decontamination; 

SOP F0.07, Handling of Decontamination Water and Wash Water; 

SOP FO. 10, Receiving, Labeling, and Handling Environmental Materials Containers; 

and 

SOP F0.13, Containerizing, Preserving, Handling, and Shipping of Soil and Water 

S#@t?S. 
- 

5.2.1 Surfacewater Sampling 

The appropriate equipment and instrumentation are specified in each of the above SOPs. As 

discussed previously, the focus of this effort wiU be to collect surface water from the various 

drainage pathways and ponding areas. It is anticipated that the surface-water bodies along 

most of the drainages will be little more than seeps. Therefore, of particular importance are 

the specifications in SOP SW.03, Su&ce Water Sampling, for sampling under low-flow 

conditions. Surface-water samples will be collected using Teflon@ or stainless-steel beakers 

attached to handles of an appropriate length to reach the area of maximum flow. Seeps or 

marshes will be sampled by installing a stainless-steel bowl slightly below water level and 
collecting the sample from the bowl after the sediment has an opportunity to settle. 
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Organization: Environmental Management 

Field measurements of temperature, pH, slkalinity, dissolved oxygen, and conductivity will 

be made in accordance with the specifications in SOP SW.02, Field Measurement of Surjlilie 

Water Parameters, which specifies that (1) temperature will be measured with a 

thermocouple that can be traced to a National Bureau of Standards (NBS)  standard, (2) pH 

will be measured with a Hach One@ pH meter or equivalent, (3) alkalinity will be measured 

with a Hach Digital Titratofl or equivalent, (4) dissolved oxygen will be measured with 

either a Yellow Springs Instrument (YSI) dissolved-oxygen meter or equivalent or a Hach 

DREL 2 W  spectrophotometer or equivalent, and (5) conductivity will be measured with 

a Hach 44600@ conductivity meter or equivalent. 

5.2.2 Sediment Sampling 

The appropriate equipment and instrumentation are specified in the SOPS noted above. 
Because the sediment samples will be collected along the courses of stormwater control 
structures and in areas of stormwater overflow and only surface samples are of interest, it 
is anticipated that all of the sediments will be relatively fine grained. Therefore, it will not 

be necessaryto sieve the samples. The major implements to be used in sediment sample 
collection are stainless-steel scoops and spoons and stainless-steel pans or bowls. Vegetation 

will be removed by hand sorting. 

Selected sediment samples collected from the drainage ditches will be moist. To ensure the 

collection of a homogeneous sample for analysis, the procedures outlined in SOP SW.06, 

Sediment Sampling, will be followed. The only sample fraction that will not be mixed before 
collection will be those collected for analyses of VOCs. The sediment samples will be 
handled, preserved, labeled, and shipped in accordance With EPA protocols and WETS 

SOPS. 
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5.3 SAMPLEANALYSES 

This section describes the sample handling procedures and analytical program for proposed 
surface-water and sediment samples collected in the Industrial Area. It also presents 

requirements for sample designations, analyses, sample containers and preservation, and 

sample handling and documentation. 

5.3.1 Sample Designation 

All sediment and surface-water sample designations generated for this program will conform 
to the input requirements of WEDS. Each sample designation will contain a ninecharacter 
sample number consisting of a two-letter p r e h  identifymg the sample medium (e.g., SE for 
sediment samples), a unique fivedigit number, and a two-letter suffix identifying the 
contractor. One sample number will be required for each sample generated, including each 
quality control (QC) sample. 

5.3.2 Analytical Requirements 

The proposed EPA Level IV analytical methods from the General Radiochemistry and 

Routine Analytical Services Protocol (GRRASP) (EG&G 1994g) for the surface-water and 
sediment samples are presented in Tables 5-2 through 5-8. The lists of analytes have been 
identified for the Industrial Area based on the analytical rationale presented in Section 4.4. 

The contract-required detection limits (CRDL) for the metals analysis are presented in Table 

5-2. These limits of detection are identical to those specified in the GRRASP (EG&G 
1994g) and the EPA SOW for inorganic analysis (ILM03.0). For metals analysis, the 

CRDLs for all analytes are verified on each instrument by routinely establishing instrument 

detection limits (IDLs). However, the detection limits for samples may be considerably 
higher depending on the sample matrix. For organic analyses, the contract-required 

quantitation limits (CRQL) are presented in Tables 5-3 and 5-4. These quantitation limits 
e 



TABLE 5-2 
OU12 Field Sampling Plan 

Analytical Parameters and Contract-Required Detection Limits (CRDL) 
for Surface-Water and Sediment Samples 

Metals 
Page 1 of 2 

Target Analvte List Metals Bv EPA-CLP SOW IILM03.0) 

Aluminum 
Antimony 
Arsenic (a) 
Barium 
Beryllium (a) 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Cyanide 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thal 1 i u m 
Van ad i u m 
Zinc 

lug/l) 

200 
60 
10 

200 
5 
5 

SO00 
10 
50 
25 
10 
100 
5 

SO00 
15 

0.2 
40 

SO00 
5 

10 
SO00 

10 
50 
20 

fmdkg)  

40 
12 
2 
40 
1 .o 
1 .o 

lo00 
2.0 

10 
5.0 

10 
20 

1 .o 
lo00 
3.0 
0.2 
8.0 
lo00 
1 .o 
2.0 
lo00 
2.0 
10.0 
4.0 



TABLE 5-2 
OU12 Field Sampling Plan 

Analytical Parameters and Contract-Required Detection Limits (CRDL) 
for Surface-Water and Sediment Samples 

Metals 
Page 2 of 2 

Non-Target - Analvte List Metals Bv EPA-CLP SOW (ILM03.O) 

Cesium 
Lithium 
Molybdenum 
Silicon 
Strontium 
Tin 

Chromium VI EIexavalent Cr) Bv Method SW7196 

Chromium VI 

(ugll) Jmglkg) 

lo00 200 
100 20 
200 40 
100 NA 
200 40 
200 40 

ug/L mdkg 

20 0.10 
I 

Notes: 
CLP = Contract Laboratory Program SOW = Statement of Work 
EPA = U.S. Environmental Protection Agency pgfl = micrograms per liter 

mgkg = milligrams per kilogram 

20 of 29 (wp.51) fla~c\ou12\~hman\tb15-2.11 Dsanbcr 28. 1994 
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TABLE 5-3 
OU12 Field Sampling Plan 

Analytical Parameters and Contract-Required Quantitation Limits (CRQL) 
for Surfacewater and Sediment Samples 

Target Compound List Volatiles 

Target ComDound List Volatiles bv EPA-CLP SOW (OLMO1.83 

Chloromethane 
Bromomethane 
Vinyl Chloride (a) 
C hloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1 , 1-Dichloroethene(a) 
1,l-Dichloroethane 
1,2-Dichloroethene (Total) 
C hloroforrn (a) 
1,2-Dichloroethane(a) 
2-Butanone 
1 , 1 , 1-Trichloroethane(a) 
Carbon Tetrachloride(a) 
Brornodichloromethane(a) 
1,2-Dichloropropane(a) 
cis- 1,3-Dichloropropene(a) 
Trichloroethene(a) 
Dibromochlorornethane(a) 
1,1,2-Tnchloroethane 
Benzene(a) 
trans- 1,3-DichIoropropene(a 
Bromoform(a) 
4-Methyl-2-pentanone 
2-Hexanone 
Tetrachloroethene(a) 
To1 u en e 
1,1,2,2-Tetrachloroethae(a) 
Chlorobenzene 
Ethylbenzene 
Styrene 
Total Xylenes 

. .. 

lug/l) 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

' 10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

Notes: 
CLP = Contract Laboratory Program SOW = Statement of Work 
EPA = US. Environmental Protection Agency pg/l = micrograms per liter 

mgkg = milligrams per kilogram 

Jmdkg) 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
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TABLE 5-4 
OUl2 Field Sampling Plan 

Analytical Parameters and Contract-Required Quantitation Limits (CRQL) 
for Surface-Water and Sediment Samples 

BNAs 
Page 1 of 2 

BNA bv EPA-CLP SOW tOLM01.8) 

Phenol 
2-Chloroethylether, bis- 
2-C hlorop henol 
1,3-DicNorobenzene 
1 ,4-Dic hlorobenzene 
1,2-Dichlorobenzene 
2 -Meh th ylp henol 
1-Chloropropane, 2,2’-oxybis- 
4-Methylphenol 
Nitrosodi-n-propylamine, N- 
Hexachloroethane 
Nitrobenzene 
Isophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
2-Chloroethoxymethane, bis- 
2,4-Dichlorophenol 
1,2,4-Trichlorobenzene 
Naphthalene 
4-C hloroaniline 
Hexachlorobutadiene 
4-C hloro-3-methylphenol 
2-Methylnaphthalene 
Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2-C hloronaphthalene 
2-Nitroaniline 
Dimethylphthalate 
Acenap hth ylene 
2,6-Dinitrotoluene 
3-Nitroaniline 
4cenaph thene 
2,4-Dinitrophenol 
$-Nitrophenol 
Di benzofuran 
2.4-Dinitrotoluene 
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w 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
25 
10 
25 
10 
10 
10 
25 
10 
25 
25 
10 
10 

. . . . . . . . . . . . . 

fhm 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
800 
330 
800 
330 
330 
330 
800 
330 
800 
800 
330 
330 



TABLE 5-4 
OUl2 Field Sampling Plan 

Analytical Parameters and Contract-Required Quantitation Limits (CRQL) 
for Surfacewater and Sediment Samples 

BNAs 
Page 2 of 2 

Diethylphthalate 
4-C hlorophenylphen ylether 
Fluorene 
4-Nitroaniline 
4,6-Dinitro-2-methylphenol 
Nitroso-diphenylamine, N- 
4-Bromophen ylphen ylether 
Hexac hlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Carbazole 
Di-n-butylphthalate 
Fluoranthene 
Pyrene 
Bu tylbenzylph thalate 
3,3’-Dichlorobenzidine 
Benzo(a)anthracene 
Chrysene 
2-Ethylhexylphthalate, bis- 
Di-n-octylphthalate 
Benzo@)fluoranthene 
Benzo( k) fluoran thene 
Benzo(a)pyrene 
Indeno( 1,2,3-~d)pyrene 
Di benz(a , h)an th racene 
Benzo(g, h,i)perylene 

Notes 

BNA = base/neutral acid 
CLP = Contract Laboratory Program 
EPA = U.S. Environmental Protection Agency 
SOW = Statement of Work 
pg/l = micrograms per liter 

pg/kg = micrograms per ldlogram 

10 
10 
10 
25 
25 
10 
10 
10 
25 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

Final 

. . . . .  

330 
330 
330 
800 
800 
330 
330 
330 
800 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 



TABLE 5-5 
OU12 Field Sampling Plan 

Analytical Parameters and Contract-Required Quantitation Limits (CRQL) 
for Surfacewater and Sediment Samples 

Pesticids/PCB 

Pesticides/PCB bv EPA-CLP SOW (21881 

BHC, alpha- 
BHC, beta- 
BHC, delta- 
BHC, gamma- (Lindane) 
Heptachlor 
Aldrin 
Heptachlor epoxide 
Endosulfan I 
Dieldrin 

Endrin 
Endosulfan II 

Endosulfan sulfate 

Methoxychlor 
Endrin ketone 
Endrin aldehyde 
Chlordane, alpha- 
Chlordane, gamma- 
Toxaphene 
Aroclor- 10 16 
Aroclor- 122 1 
Aroclor-1232 
Aroclor- 1242 
Aroclor- 1248 
Aroclor-1254 
Aroclor- 1260 

4,4’-DDE 

4,4’-DDD 

4,4’-DDT 

Notes: 

CLP = Contract Laboratory Program 
DDD = dichlorodiphenyldichloroethane 
DDE = dichlorodiphenyldichloroethene 
DDT = dichlorodiphenyltrichloroethane 

0 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.50 
0.10 
0.10 
0.050 
0.050 
5.0 
1 .o 
2.0 
1 .o 
1 .o 
1 .o 
1 .o 
1 .o 

. . . . . . . . . . . . . . . . . . . . . . . . 

0 

1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 . 
3.3 
17.0 
3.3 
3.3 
1.7 
1.7 

170.0 
33.0 
67.0 
33.0 
33.0 
33.0 
33.0 
33.0 

EPA = U.S. Environmental Protection Agency 
SOW = Statement of Work 

pgll = micrograms per liter 
pg /kg  = micrograms per kilogram 
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TABLE 5-6 
OU12 Field Sampling Plan 

Analytical Parameters and Required Detection Limits (RPL) 
for Surface-Water and Sediment Samples 

Radionuclides 

Radionuclides RDL) 

Gross Alpha 
Gross Beta 
Uranium 233/234, 235 (a), and 238 (each isotope) 
Americium 241 
Plutonium 239/240 
Tritium 
Cesium 137 
Strontium 89/90 

. _  

{pCi/l) 

2 
4 

0.6 
0.01 
0.01 
400 

1 
1 

4 
10 
0.3 

0.02 
0.03 

400 @Ci/ml) 
0.5 
1 

Table 5-7 
OU12 Field Sampling Plan 

Analytical Parameters and Method Detection Limits (MDL) 
for Surface-Water and Sediment Samples 

Anions 

Anions bv Method E300.0 

Nitrate as N 
Nitrite as N 
SUI fate 
Chloride 
Fluoride 

pH at 25°C 
Specific Conductance at 25°C 
Total Organic Carbon by Method E415.1 

Dissolved Oxygen@) 
Tempera tu re@) 
A 1 kal ini t y @) 

Jmgll) [rndkd 

5 2.5 
5 
5 
5 

0.1 

0.1 pH unit 
lOpmhos/c 

m 
0.1 pgll 

NA 
NA 
NA 

2.5 
2.5 
2.5 
2.5 

0.1 pH unit 
NA 

0.5 mglkg 

NA 
NA 
NA 

-- Notes: (for Tables 5-6 and 5-7) 

(a) = Human Health risk-based preliminary pCi/g = picdcuries per gram 
'C = degrees centigrade 

p g k g  = micrograms per kilogram 
p g A  = micrograms per liter 

remediation goals are lower than 
detection limit or quantitation limits. 

(b) = field measurements 
mglkg = milligrams per kilogram 

NA = not applicable 
pnhos/cm = microhos per centimeter 
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TABLE 5-8 
OU12 Field Sampling Plan 

Analytical Parameters and Method Detection Limits W L )  
for Surface-Water Samples 

Chlorinated Herbicides 

(urpSI) Il1~\arl2\1dunan\tbI5-2.14 Dccunber 28. 1994 26 of 29 Fd 

- 
~~ 

Chlorinated Herbicides bv €PA Method 6 15 

Dalapon 
Dicamba 
Dichlorophenoxyacetic Acid (2,4-D) 
Dichlorophenoxybutanoic Acid (2,4-DB) 
Dichlorophenoxypropionic Acid 
Dinoseb 
MCPA 
MCPP 
Trichlorophenoxyacetic Acid (2,4,5-T) 
Tnchlorophenoxypropionic Acid (2,4,5-TP) 

Notes: 

EPA = U.S. Environmental Protection Agency 
MDL = method detection limit 

p g l l  = micrograms per liter 

0 
5.80 
0.27 
1.20 
0.91 
0.65 
0.07 
249 
192 
0.20 
0.17 

Notes: The actual sample detection and quantitation limits are highly matrix dependent and may be elevated 
as a result. The limits listed here are the minimum achievable under ideal conditions. Actual limits 
may be higher. 
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are identical to those specified in the GRRASP (EG&G 1994g) and the EPA-CLP SOW for 
organic analysis (OLMO1-8). Quantitation limits are highly dependent on sample matrix. 

The quantitation limits listed in Tables 5-2 through 5-8 are provided as guidance and may 

not always be achievable. Sample detection limits will be based on a dry-weight basis for 

sediment and will be higher than those listed in Tables 5-2 through 5-8. 

MaIlual: 

The required detection limits (RDL) as established in the GRRASP (EG&G 1994g) are 
presented in Table 5-6 for the radionuclide parameters. In addition, all non-CLP methods 
listed reference the method detection limits (MDL) found in the GRRASP (EG&G 1994g). 
Method detection or quantitation limits that do not meet preliminary remediation goals 

(PRGs) are noted in Tables 5-2 through 5-8. 

The holding time for hexavalent chromium analysis of water samples is 24 hours. Because 
there are requirements for screening samples for radioactivity before they are shipped offsite, 
it is not feasible to meet the hexavalent chromium analysis holding time for water samples. 
Onsite laboratory capabilities for hexavalent chromium are not currently available. Water 

samples will not be analyzed for hexavalent chromium. 

5.3.3 Sample Containers and Preservation 

Sample volume requirements, preservation techniques, holding times, and container material 

requirements are specific to the analysis and to the surfacewater and sediment media. Table 
5-9 lists the types of analyses for the surface-water and sediment samples, associated 
container size, preservatives, and holding times. Additional guidance for appropriate use of 

containers and preservative is provided in SOP F0.13, Containerizing, Preserving, 
Handling, and Shipping of Soil and Waer Samples (EG&G 1994f), which will be followed 

during this sampling program. 

a 



Preservative 

Cool, 4°C 

Holding Time 

180 days' 

cool, 4°C 

None 

Cool, 4°C 

7 days until extraction, 
40 days after extraction 

180 days 

28 days 

Preservative Holding Time 

Nitric acid pH <2; 
Cool, 4°C 

Cool, 4°C 

Cool, 4°C 

cool, 4°C 

Nitric acid pH C 2  

Sulfuric acid pH <2; 
Cool, 4°C 

180 days' 

7 days 

7 days until extraction, 
40 days after extraction 

7 days until extraction, 
40 days after extraction 

180 days 

28 days 

PzsticiddPCBs 

- 
Herbicides 

Radionuclides 

TOC 

Anions 

1 x 4 L amber glass 
bottle 

1 x 4 L amber glass 
bottle 

12 L polyethylene 
bottle(s) 

1 x 250 mL polyethylene 
bottle 

1 x 1 L polyethylene 
bottle 

Sulfuric acid pH <2; 
Cool. 4°C 

26 days 

0 

TABLE 5-9 
OUU Field Sampling Plsn 

Sample Containers, Preservation, and Holding limes 
for Sediment and Surface Water 

SEDIMENT SAMPLES 

Parameter Container 

TAL and Non-TAL 
Metals 

1 x 250 mL wide-mouth 
glass jar 

2 x 125 mL wide-mouth 
Teflon-lined jar 

1 x 9 or. wide-mouth 
Teflon-lined glass vials 

1 x 9 or. wide-mouth 
Teflon-lined glass vials 

TCL Volatiles Cool, 4°C 

cool, 4°C 7 days until extraction, 
40 days after extraction 

_ _ _ _ _ _ _ _  

PesticidesPCBs 

Herbicides 

~ 

1 x 1 L wide-mouth 
QIMS iar 

Radionuclides 

TOC, Anions, pH, and 
Specific Conductance 

1 x 250 mL wide-mouth 
glass jar 

SURFACE WATER SAMPLES 

Parameter Container 

TAL Metals 1 x 1 L polyethylene 
bottle 

TCL Volatiles 2 x 40 mL VOA vials 
with Teflon-lined septum 
lids 

Cool, 4°C 28 days 1 -  
-~ 

Nitrate/Nitrite 1 x 250 mL polyethylene 

~~ 

pH, Temperature, and 
Specific Conductance 

In situ, beaker or bucket None Analy2e immediately 

' Holding time for mercury is 28 days. 
L liter 

rnL 0 millilitc 
02 0 ounce 

PCB = polychlorinated biphenyl 
TAL target list 
TCL 0 target compound list 
TOC 0 total organic carbon 

' C  0 degrees Celriur 
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5.3.4 Sample Handling and Documentation 

Sample handling and documentation procedures are necessary to ensure the defensibility of 
data and to verify the quality and quantity of work performed in the field. Accountability 

documents include logbooks, data-collection forms, sample labels or tags, chain-of-custody 

records, field data documentation, and analytical records or reports. Information pertaining 

to documentation of samples, packaging, and shipping is provided in SOP F0.13 (EG&G 

19940, which will be followed during this sampling program. 

5.3.5 Data Validation 

Data validation will be conducted on surface-water and sediment sample data, in accordance 

with the Site- Wide Quality Assurance Project Plan (EG&G 199 1 b) . Data validation activities 
will consist of reviewing and verifjmg laboratory data and evaluating the verified data for 

data quality. 
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6.0 FIELD SAMPLING PLAN SCHEDULE 

The proposed FSP schedule is shown in Figure 6-1. The schedule incorporates subcontractor 

coordination, field sampling activities, laboratory analyses, data evaluation and data 
validation. The schedule is based on the following assumptions: 

DOE, EG&G, EPA, and CDPHE concur and approve of the Final Technical 
Memorandum FSP (this document) by January 6, 1995. 

- 

Funding for the project is available from DOE. 

All subcontracting, procurement, and funding is obtained by the end of January, 1995. 

There are no conflicts with other surface-water and sediment collection programs. 

There are no unforeseen security constraints or audits that would affect the sampling 

program. 

Sediment sampling will begin on 01 February 1995 before clean-outlmaintenance 

activities. 
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Weather conditions are favorable to collect representative sediment samples. 

Laboratory subcontractor provides 65-day turnaround reporting results of analyses for all 

chemical parameters. 

Data are usable for initial Phase I interpretation and environmental evaluation before data 

validation. 

No resampling because of laboratory QC problems. 

Data validation and incorporation of data into WEDS requires 160 days. 

Validated data, needed for full environmental evaluation data, will be available 30 days 

after incorporation into WEDS as fully validated data. 

F i  
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7.0 DATA MANAGEMENT AND REPORTING- 

Sample-location numbers are assigned in blocks by request to the EG&G Sample 

Management Office. After sampling begins, field data will be input to WEDS using 

DATACAP remote entry module supplied by EG&G. Data will be entered on a daily basis, 

and a 3.5-inch computer diskette will be delivered to EG&G on a weekly basis. Data from 

the system will be available to the contractor immediately after the weekly update. A hard 
copy report will be generated from the module for contractor use. The data will undergo 

a prescribed QC based on SOP F0.14, Field Data Management (EG&G 19940. 

The contractor will maintain a database for field data that are collected during screening 

tasks. The contractor wi l l  provide 3.5-inch diskettes and hard copies to EG&G for their use. 

A sample-tracking spreadsheet will be maintained by the contractor for use in tracking 

sample collection and shipment. The sample-tracking spreadsheet will be updated weekly 
and will be available to EG&G in hardcopy or on a 3.5-inch computer diskette. These data 

will also be delivered to EG&G on 3.5-inch computer diskettes. Computer hardware and 

software requirements for contractors using government-supplied equipment will be supplied 

by EG&G. Computer and data security measures will also follow acceptable procedures 

outlined by EG&G in SOP F0.14. Data management will follow WEDS procedures in 
effect at the time this fieldwork is implemented. 
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Results of laboratory analyses wiU be loaded into WEDS based on a separate contract 

between the analytical laboratories and EG&G. Data will be extracted from WEDS to 

analyze A d  interpret the data for reporting. Sample data from the existing or proposed 

programs identified in Section 3.0 that meet the DQos established for this Technical 
Memorandum will also be extracted from WEDS and will be managed and reported in the 

same manner as the data collected as part of this Field Sampling Plan. 

Forms provided in the various SOPS applicable to this project will also be used as 
appropriate to document and manage the data obtained. 
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8.0 F'IJZLD QUALITY CONTROL PROCEDURES 

Sample duplicates, field preservation blanks, and equipment rinsate blanks will be prepared. 

The analytical results obtained for the surface-water and sediment samples will be used by 
the contractor to assess the quality of the field sampling. The types of field QC samples that 

will be collected and their application are discussed below. The frequency of QC samples 

collection and analysis is summarized in Table 8-1. 

Duplicate samples will be collected by the sampling team for use as a relative measure of 

the precision of the sample collection process. Duplicate samples will be collected from the 

same location as the primary sample. Duplicate samples will be collected using the same 

procedures and equipment and in the Same types of containers as required for the primary 

samples. The duplicate samples will be preserved in the same manner and submitted for the 

same analyses required for the primary samples. 

Field blanks will consist of de-ionized or distilled water and will be prepared by the sampling 

team to provide an indication of contamination introduced during sample preparation. 

Equipment or Msate blanks will be collected from the final decontamination Mse waters to 

evaluate the adequacy of the determination procedures for sample collection equipment 



1/10 = one Quality Control sample for every 10 samples collected 

For equipment blanks, samples will be collected once each day or once for every 20 samples, 
whichever is more frequent. 

TABLE 8-1 
OU12 Field Sampling Plan 

Field Quality Control Sample Frequency 
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performedby the sampling team. Equipment blanks will be collected by rinsing 

decontaminated equipment with distilled water before sample collection. The blank sample 

will be collected and placed in the appropriate Sample containers. 

Trip blanks are used to assess the potential for cross contamination of VOCs within sample 

containers used during storage, sample collection, and transport activities. Trip blanks 

consist of American Society for Testing and Materials (ASTM) Type II reagent-grade water 

and are prepared by the analytical laboratory. Trip blanks will be shipped to the sampling 

site with the empty sample containers and transported back to the laboratory with the 

samples. Trip blanks will remain unopened throughout the sampling event. Trip blanks will 
be prepared and analyzsd for VOCs by the laboratory along with the other samples. 

Comprehensive procedures for field QC and data usability are provided in Rocky FZufs PZunf 

Site-wide QuaZity Assurance Project PZan (EG&G 1991b) including control of measuring and 

test equipment, sample handling, storage and shipping, and reporting requirements. 
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APPENDIX A 

SUMMARY STATISTICS FUR SEDIMENT DATA - 
DETECTS ONLY 

FROM 

ROCKY FLATS ENVIRONMENTAL 
DATABASE SYSTEM (RFEDS) 

a 



Summary Statistics for Sediment Data (Detects Only) 
1991 - 1992 

LOCATION: SED009 

# Max. Min. Avg. Sample 85% 99/99 
Chemical Name Untts Samples Value Value Value Standard Value UTL (1) 

Deviation 

CHEMICAL GROUP: METALS 

PINC 1 158.00 I 32.10 1 95.44 1 54.62 I 152.24 1 139.04 I 
~~ - -  ~ 

CHEMICAL GROUP: ORGANICS 

12-METHYLNAPHTHALENE I UUkU I 1 I 58.00 I 58.00 I 58.00 I I I I 
IACENAPHTHENE 1 uaka 1 1 I 320.00 1 320.00 1 320.00 I I I I 

-~ -~ 

]ACETONE- P i k g  2 140.00 -16.00 78;OO 87.68 169.19 1 ~ 

ANTHRACENE Cl94 3 370.00 79.00 176.00 168.01 350.73 1 
8ENZOla)ANTHRACENE U Q ~ Q  4 590.00 55.00 241.25 237.71 488.47 1 

~ 

(1) From Background Geochemical Characterization Report (EGLG 
1993d). UTL units reported in the Background Geochemical 
Characterization Report are the same as results units reported here 
ercept for tritium UTL unils. which wem reported as pCig. 
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Summary Statistics for Sediment Data (Detects Only) 
1991 - 1992 

% SOLIDS 96 5 06.60 63.30 73.52 

ALKALlNlrY AS CACO3 msncg 2 6,200.00 5,400.00 5,800.00 
NlTRATElNlTRlTE m 0 9  2 27.70 4.20 15.95 

PH PH 5 8.20 7.30 7.62 

LOCATION: SED009 

# Max. Min. Avg. Sample 85% 99/99 
Chemical Name Units Samples Value Value Value Standard Value UTL (1) 

. Deviation 

8.55 82.41 
565.69 6,380.31 19.839.86 
16.62 33.23 57.19 
0.36 7.99 9.34 

‘CHEMICAL‘ GROUP: . RADIONUCLIDES 

I 
i 

k 
4 

(1) From Background Geochemical Characterizalion Reporl (EGIG 
1993d). UTI. units reporled in the Background Geochemical 
Characleriralion Report are the same as results mils reported here 
except for tritium UTI. units, which were reported as pCilg. 

FINAL Page: A -  2 



Summary Statistics for Sediment Data (Detects Only) 
1991 - 1992 

STRONTIUM m m 9  8 76.70 12.80 54.53 1 21.86 I 77.26 291.42 

VAN A DI UM msn(g 8 41.10 9.60 25.50 10.49 36.41 63.39 
ZINC mgw 8 507.00 29.00 243.76 163.19 413.48 139.04 

2 . .1.1.30 4.60 7.95 .4,74 12.88 ,40.57 ., TIN ,mm9 

LOCATION: SED011 

Chemical Name 
# Max. Min. Avg. Sample 85% 99/99 

Units Samples Value Value Value Standard Value UTL(1) 
Deviation 

CHEMICAL GROUP: ORGANICS 

(1) From Background Geochemical Characterkalion Reporl (EGbG 
1993d). UTL unils reported In the Background Geochemical 
Characlerizalion Report are the same as resuns units reported here 
excepl for tritium UTL unib, which were reporled as C d g .  

a 
FINAL Page: A -  3 



Summary Statistics for Sediment Data (Detects Only) 
1991 - 1992 

LOCATION: SED01 1 

# Max. Min. Avg. Sample 85% 99/99 
Chemical Name Units Samples Value Value Value Standard Value UTL(1) 

Deviation 

CHEMICAL GROUP: RADIONUCLIDES 

CHEMICAL GROUP: WATER QUALITY PARAMETERS 

(1) From Background Geochemical Characterization Reporl (EGLG 
1993d). UTL units reporled in Ihe Background Geochemical 
Chanclerization Reporl are the same as resuns units reporled here 
except for tritium UTL units. which were reporled as pCilg. 
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Summary Statistics for Sediment Data (Detects Only) 
1991 - 1992 

LOCATION: SED028 

Chemical Name 

~ 

# Max. Min. Avg. Sample 85% 99/99 
Units Samples Value Value Value Standard Value UTL (1) 

Deviation 

CHEMICAL GROUP: METALS 

CHEMICAL GROUP: ORGANICS 

(1) From Background Geochemical Characterization Report (EGLG 
1993d). UTL units reported in Ihe Background Geochemical 
Characterization Report are (he same as results units reported here 
excepl for tritium UTL units. which were reported as pCilg. 

FINAL Page: A -  5 
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Summary Statistics for Sediment Data (Detects Only) 
1991 - 1992 

% SOLIDS % 3 67.50 50.00 57.47 9.03 66.86 

ALKALINITY AS CACO3 msncg 3 20.000.00 ?5,900.00 11,666.67 7,392.1 1 19,354.46 

NITRATWNITRITE mghg 3 3.80 2.00 2.63 1.01 3.69 

PH PH 3 8.00 7.10 7.57 0.45 8.04 

LOCATION: SED028 

19,839.86 
57.19 
9.34 

Chemical Name 
# Max. Min. Avg. Sample 85% 99/99 

Unfts Samples Value Value Value Standard Value UTL(1) 
Deviation 

I IJSncg I 1 1 19.00 I 19.00 1 19.00 I 
1 P m  I 2 1  61.00 I 61.00 I 61.00 1 0.00 I 61.00 I I 

CHEMICAL GROUP: RADIONUCLIDES 

(1) From Background Geochemical Characterbtion Report (EGIG 
199M). UTL units reported in the Background Geochemical 
Characterization Report are the same as resuns units reported here 
excepl for tdium UTL units. which were reported as pcig. 
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Summary Statistics for Sediment Data (Detects Only) 
1991 - 1992 

TIN m m g  3 18.80 10.40 14.50 4.20 18 87 40.57 
VANADIUM m m g  6 43.40 24.60 37.17 6.61 44.04 63 39 
ZINC m g h  6 120.00 87.50 98.98 12.36 111.83 139.04 

LOCATION: SED029 
~ 

Chemical Name 
# Ma% Min. Avg. Sample 85% 99/99 

Units Samples Value Value Value Standard Value UTL(1) 
Deviation 

CHEMICAL GROUP: METALS 

- 

CHEMICAL GROUP: ORGANICS 

(1) From Background Geochemical Characterization Report (EGLG 
1993d). UTL units reported in the Background Geochemical 
Characterization Report are the same as results units reporled here 
except for lrilium UTL units, which -re reported as pCig. 
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Summary Statistics for Sediment Data (Detects Only) 
1991 - 1992 

LOCATION: SED029 

Chemical Name 
# '  Max. Min. Avg. Sample 85% 99/99 

Units Samples Value Value Value Standard Value UTL (1) 
Deviation 

CHEMICAL GROUP: RADIONUCLIDES 

CHEMICAL GROUP: WATER QUALITY PARAMETERS 

(1) From Background Geochemical Characterization Report (EGbG 
1993d). UTL units reported in the Background Geochemical 
Characlerization Report are the Same a s  results units reported here 
except for tritium UTL units, which were reported as pCilg. 
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Summary Statistics for Sediment Data (Detects Only) 
1991 -,1992 

LO CAT1 ON: S ED037 

Chemical Name 
# Max. Min. Avg. Sample 85% 99/99 

Units Samples Value Value Value Standard Value UTL (1) 
Deviation 

CHEMICAL GROUP: METALS 

(1) From Background Geochemical Characterization Report (EGIG 
1993d). CrrL units reported in the Background Geochemical 
Characterization Report are the same as results units reported here 
except for tritium UTL units. which were reported as pCVg. 
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Summary Statistics for Sediment Data (Detects Only) 
1991 - 1992 

LOCATION: SED037 

Chemical Name Units Samples Value Value Value Standard Value UTL (1) 
# MZi. Min. Avg. Sample 85% 99/99 

Deviation 

1 IJm 1 1 I4.200.00 I4.200.00 I 4.200.00 I 
I c1m I 1 I 8.00 1 8.00 1 8.00 I 

CHEMICAL GROUP: RADIONUCLIDES 

CHEMICAL GROUP: WATER QUALITY PARAMETERS 

(1) From Background Geochemical Characterization Report (EGLG 
1993d). UTL units reported in the Background Geochemical 
Characterization Report'are the same as results units reporled here 
excepl for tritium UTL units. which were reporled as pCUg. 
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. ._. 
2-BUTANONE m g  1 19.00 19.00 19.00 1 

1 71.00 71.00 71.00 1 ACETONE IJgk i  

1 

. .  

AROCLOR-1254 

Summary Statistics for Sediment Data (Detects Only) 
1991 - 1992 

uaka 2 84.00 70.00 n.00 1 9.90 07.30 

LOCATION: SED038 

BlS(2-ETHYLHEXYL)PHTHAUTE 
01-fl-BUTYL PHTHALATE 
DI-n-OCTYL PHTHALATE 

C hemlcal Name 

~~ 

pgkg 1 1,400.00- - 1,400.00 1.400.00 

IJ41kg 1 65.00 65.00 65.00 
uolka 1 210.00 210.00 210.00 

# Max. Min. Avg. S a m p l e  85% 99/99 
Units S a m p l e s  Value Value Value Standard Value UTL(1) 

Deviation 

CHEMICAL GROUP: METALS 

CHEMICAL GROUP: ORGANICS 

~~ ~ 

CHEMICAL GROUP: RADIONUCLIDES 

AMERICIUM-241 I PCilS I 1 1 0.02 I 0.02 I 0.02 1 I 1 1.77 
CESIUM-134 I PCikI I 1 1 0.11 I 0.11 I 0.11 1 

(1) From Background Geochemical Characterization Report (EGLG 
1993d). UTL units reported in the Background Geochemical 
Characterization Report are the same as results units reported here 
excepl for tritium UTL units. which were reported as pcilg. 
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Summary Statistics for Sediment Data (Detects Only) 
1991 - 1992 

% SOLIDS 96 1 61.70 61.70 61.70 

ALKALINITY AS CACOJ msncg 1 4.900.00 4,900.00 4,900.00 

NITRATBNITRITE msncg 1 1.80 1.80 1 .eo 
PH PH 1 8.00 8.00 8.00 

LO CAT1 ON : S ED03 8 

- 
19.839.86 

57.19 
I 9.34 

-~ 

C hemical Name 
# Max. Min. Avg. Sample 85% 99/99 

Units Samples Value Value Value Standard Value UTL (1) 
Deviation 

(1) From Background Geochemical Characlerizalion Report (EGbG 
1993d). UTL units reported in the Background Geochemical 
Characterization Report are the same as resub unils reported here 
except for lrilium UTL units. which were reported as pCVg. 
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Summary Statistics for Sediment Data (Detects Only) 
1991 - 1992 

LOCATION: SED039 

Chemical Name 
# Max. Min. Avg. Sample 85% 99/99 

Units Samples Value Value Value Standard Value UTL (1) 
Deviation 

CHEMICAL GROUP: METALS 

CHEMICAL GROUP: ORGANICS 

(1) From Background Geochemical Characterization Report (EGLG 
1993d). UTL units reported in the Background Geochemical 
Characterization Report are the same as results units reported here 
except for tritium UTL units. which were reported as pCilg. 
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Summary Statistics for Sediment Data (Detects Only) 
1991 - 1992 

STRONTIUMr89.90 
TRITIUM 
URANIUM-233,-234 
URANIUM-235 
URANIUM-236 

LOCATION: SED039 

PCQ 3 1.54 0.04 0.55 I 0.66 1.44 1.07 
pCilL 3 98.47 0.00 49.49 49.24 100.70 1,030.59 

PcUg 3 1.53 0.23 0.92 0.66 1.61 5.29 

PCQ 3 1.72 0.31 1.22 I 0.79 2.04 4.82 
P W  3 0.06 0.00 0.03 0.03 0.06 0.21 

~~ ~~ ~~ 

# Mar. Min. Avg. Sample 85% 99/99 
Chemical Name Units Samples Value Value Value Standard Value UT1 (1) 

Deviation 

BICARBONATE AS CACO3 m m 9  I 2 5.340.00 2,330.00 3.835.00 I 2.128.39 I 6,048.53 

NITRATWNITRITE m g M  I 2 7.96 1.01 4.49 1 4.91 1 9.60 
CARBONATE AS CACO3 msks i 1 0.00 0.00 0.00 1 

PH PH I 3 8.03 7.36 7.60 1 0.37 I 7.99 

18,993.76 

57.1 9 
9.34 

.. . 

(1) From Background Geochemical Characleriration Reporl (EG6G 
19934. UTC units reporled in the Background Geochemical 
Characterization Reporl are the Same as results units reporled here 
except for tritium UTC units. which were reporled as C d g .  

FINAL Page: A - 14 



Summary’ Statistics for Sediment Data @etects>Only) 
1991 - 1992 

LOCATION: SED1 17 

Chemical Name Units Samples Value Value Value Standard Value UTL (1) 
# Max. Min. Avg. Sample 85% 99/99 

Deviation 

(1) From Background Geochemical Characterization Report (EGLG 
199%). UTL units reported in the Background Geochemical 
Chancterization Report are the sama as results units reported here 
except for tritium UTL units. h i c h  w r e  reported as pcidg. 

CHEMICAL GROUP: METALS 

CHEMICAL GROUP: ORGANICS 

FINAL 

i 

! 
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I .  

% SCLlDS % I  5 67.00 61.90 65.30 2.01 67.39 

ALKALINITY AS CACOJ m 9 m  3 4,500.00 1,800.00 3,400.00 1,417.74 4.874.45 

2 2.10 1.40 1.75 0.49 2.26 NITRATUNITRITE msncs 
PH PH 5 8.00 7.00 7.28 0.41 7.71 

Summary Statistics for Sediment Data (Detects Only) 
1991 - 1992 

19,839.86 
57.19 
9.34 

LOCATION: SED117 

Chemical Name Units Samples Value Value Value Standard Value UTL(1) 
# . Mar. Mln. Avg. Sample 85% 99/39 

Deviation 

CHEMICAL GROUP: RADIONUCLIDES 

CHEhllCAL GROUP: WATER QUALITY PARAMETERS 

(1) From Background Geochemical Characterization Report (EGILG 
1993d). UTL units reported in the Background Geochemical 
Characterization Report are the same as resuns units reported here 
except for trilium UTL units. which were reporled as pc'dg. 
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Summary Statistics for Sediment Data (Detects Only) 
1991 - 1992 

LOCATION: SED118 

# Max. Min. Avg. Sample 85% 99/99 
Chemical Name Units Samples Value Value Value Standard Value UTL (1) 

Deviation 

CHEMICAL GROUP: METALS 

CHEMICAL GROUP: ORGANICS 

(1) From Background Geochemical Characledation Report (EGLG 
1993d). UTL unils reported in the Background Geochemical 
Characterization Report are !he same as results units reported here 
excepl for trilium UTL units. which were reported as pCilg. 

Page: A -  17 FINAL 
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Summary Statistics for Sediment Data (Detects Only) 
1991 - 1992 

% SOLIDS 
ALKALINITY AS CACO3 
NlTRATElNlTRlTE 

PH 

LOCATION: SED118 

# Max. Mln. Avg. Sample 85% 99/99 
Chemical Name Units Samples Value Value Value Standard Value UTL (1) 

Deviation 

% -  5 .69.20 50.80 62.88 7.24 70.41 
msncg 5 4.400.00 1,100.00 2,680.00 1,269.65 4.000.43 19,839.86 
m m g  3 6.30 3.10 4.53 1.63 6.22 57.19 

PH 5 8.30 7.20 7.78 0.43 I 8.23 9.34 . 

CHEMICAL GROUP: RADIONUCLIDES 

U RAN I UM-233,-234 

CHEMICAL GROUP: WATER QUALITY PARAMETERS 

(1) From kickground Geochemical Characlerizalion Report (EG6G 
1993d). UT1 units reporled in the Background Geochemical 
Characlerization Report are the same as resuns units reported here 
excepl for tritium UTL unils. which were reported as pCilg.  
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Summary Statistics for Sediment Data (Detects Only) 
1991 - 1992 

LOCATION: SED120 
-~ ~ 

Chemical Name 
# Max. Min. Avg. Sample 85% 99/99 

Units Samples Value Value Value Standard Value UTL( i )  
Deviation 

~ ~~ 

CHEMICAL GROUP: METALS 

CHEMICAL GROUP: ORGANICS 

(1) From Background Geochemical Characteriration Reporl (EG6G 
1993d). UTL units reported in the Background Geochemical 
Characterization Report are the same as results units reported here 
except for tritium UTL units. which were reporled as pCUg. 

FINAL Page: A - 19 
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Summary Statistics for Sediment Data (Detects Only) 
1991 - 1992 

% SOLIDS % 4 94.40 63.40 1 85.07 1 14.57 
ALKALINITY AS CACO3 m m g  3 11.OOO.00 1.300.00 I 4.533.33 I 5.600.30 
NITRATUNITRITE mmg 4 163.00 3.40 1 58.83 I 74.94 
OH OH 4 1  8.90 7.60 1 8.40 1 0.57 

LOCATION: SED120 

100.23 I 
10.357.64 19,839.86 

136.76 57.19 
8.99 9.34 

Chemical Name 
# Mar. Min. Avg. Sample 85% 99/99 

Units Samples Value Value Value Standard Value UTL (1) 
Deviation 

1 
CHEMICAL GROUP: RADIONUCLIDES 

URANIUM-238 

CHEMICAL GROUP: WATER QUALITY PARAMETERS 

0 

(1) From Background Geochemical Charactefhtion Report (EGbG 
1993d). UTL units reported in (he Background Geochemical 
Characterization Report are the same as resuns units reporled here 
except for tritium UTL units. which were repuded as pCdg. 

FINAL 



Summary Statistics for Sediment Data (Detects Only) 
1991 - 1992 

LOCATION: SED124 

# Max. Min. Avg. Sample 85% 99/99 
Chemical Name Units Samples Value Value Value Standard Value UTL (1) 

Deviation 

CHEMICAL GROUP: METALS 

CHEMICAL GROUP: ORGANICS 

(1) From Background Geochemical Characterization Report (EGIG 
19934). UTL units reported in the Background Geochemical 
Characterization Report are the .same as resuns units reported here 
eXC8pl for tritium UTL units, which were reported as pCiig. 

FINAL Page: A -  21 
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Summary Statistics for Sediment Data (Detects Only) 
1991 - 1992 

% SOLIDS % 4 77.80 41.40 61.10 I 15.26 I 76.99 
ALKALININ A S  CACO3 m@9 3 11.OOO.00 1,OOO.OO 4.533.33 I 5.608.33 110,365.99 

4 33.20 1.60 11.18 I 14.81 1 26.58 NlTRATElNlTRlTE m@9 
PH PH 4 8.20 7.40 I 7.90 1 0.36 1 8.27 

LOCATION: SED1 24 

u Max. Min. Avg. Sample 85% 99/99 
Chemical Name Units Samples Value ' Value Value Standard Value UTL(f) 

Deviation 

19.839.86 
57.19 
9.34 

CHEMICAL GROUP: RADIONUCLIDES 

( 1 )  From Background Geochemical Characterization Report (EGIG 
19934. UTL units reported in the Background Geochemical 
Characterization Report are the s a m e  as  resuno units reported here 
excepl for tritium UTL unils. which were reported as pcilg. 
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Summary Statistics for Sediment Data (Detects Only) 
1991 - 1992 

LOCATION: SED1 25 

Chemical Name 
# Max. Min. Avg. Sample 85% 99/99 

Units Samples Value Value Value Standard Value UTL (1) 
Deviation 

CHEMICAL GROUP: METALS 

CHEMICAL GROUP: ORGANICS 

, (1) From Background Geochemical Characterization Report (EG6G 
19934. UTL mils reported in Ihe Background Geochemical 
Characterizalion Report are Ihe same as resufls units reported here 
excepl for tritium UTL unils. wtjch were reported as pCVg. 

FINAL 
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Summary Statistics for Sediment Data (Detects Only) 
1991 - 1992 

O h  SOLIDS % 3 92.60 86.80 89.07 3.10 92.29 1 
ALKALINIP/ AS CAC03 Jnsn(s 1 1,300.00 1,300.00 1,300.00 1 19,839.86 
NITRATUNITRITE mghg 3 9.40 1.30 4.63 4.24 9.04 1 57.19 
PH PH 3 8.60 7.90 8.17 1 0.38 8.56 1 9.34 

LOCATION: SED125 

Chemical Name 
# M k t  Min. Avg. Sample 85% 99/99 

Units Samples Value Value Value Standard Value UTL (1) 
Deviation 

CHEMICAL GROUP: RADIONUCLIDES 

(1)  From Background Geochemical Characterization Report (EGLG 
199%). UTL units reported in the Background Geochemical 
Characterization Report are the same a s  resuns units reported here 
except for tritium UTI. units. which were reporled as pCdg. 
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Summary Statistics for Sediment Data (Detects Only) 
1991 - 1992 

LOCATION: SED1 26 

# Max. Mln. Avg. Sample 85% 99/39 
. Chemical Name Untts Samples Value Value Value Standard Value UTL (1) 

Deviation 
~~ ~ 

CHEMICAL GROUP: METALS 

CHEMICAL GROUP: ORGANICS 

(1) From Background Geochemical Characterization Report (EGLG 
1993d). UTL units reported in the Background Geochemical 
Characterization Reporl are the same as results units reported here 
except for tritium UTI. units. which were reported as pCdg. 
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Summary Statistics for Sediment Data (Detects Only) 
1991 - 1992 

0 ,  SOLIDS % 3 93.60 56.50 78.70 1 19.60 
1 12,oO0.00 12,000.00 12.000.001 
2 6.80 3.00 4.w I 2.69 

ALKALINITY AS CACOJ msncg 
NITRATUNITRITE mmg 
PH PH 3 7.90 7.80 7.87 I 0.06 

LOCATION: SED1 26 

99.08 
19,839.86 

7.69 57.19 
7.93 9.34 

# Mar. Min. Avg. Sample 85% 99/99 
Chemical Name Units Samples Value Value Value Standard Value uTL(1) 

Deviation 

OTAL XYLENES I 7 7  lJ41kg 2 

CHEMICAL GROUP: RADIONUCLIDES 

(1) From Background Geochemical Characterization Report (EGIG 
1993d). UTL units reported in Ihe Background Geochemical 
Characterization Report are the same as results units reported here 
excepl for tritium UTI. units. which were reported as pcvg. 
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APPENDIX B 

SUMMARY STATISTICS FOR SURFACEWATER DATA - 
DETECTS ONLY 

FROM 

ROCKY FLATS ENVIRONMENTAL 
DATABASE SYSTEM (RFEDS) 



1 

JDI-n-BUTYL PHTHALATE I vg/L I 1 5.00 5.00 I 5.00 
(METHYLENE CHLORIDE I PglL I 2 4.00 1.00 1 2.50 

NITRATEINITRITE I v9/L I 1 1,230.00 , 1,230.00 I 1,230.00 

Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

2.12 1 4.71 

I 

LOCATION: SW017 

PHOSPHORUS 1 vglL I 1 

~ 

Chemical Name 

54.30 54.30 1 54.30 I 

# Max. Min. Avg. Sample 85% 
Units Samples Value Value Value Standard Value 

Deviation 

JAMERICIUM-241 I , pCi/L I 5 I 0.01 1 0.01 1 0.01 ! 0.00 1 0.01 

i NEPTUNIUM-237 1 pCVL 1 2 0.01 0.00 1 0.00 1 0.00 i 0.01 

[CESIUM-137 I pCVL 1 6 1 0.32 1 -0.27 1 0.02 1 0.26 I 0.29 

\GROSS ALPHA [ pCVL I 9 10.82 1 1.29 1 6.37 I 3.05 9.53 

(GROSS BETA 1 pCi/L 1 10 69.57 2.96 ! 16.04 1 19.77 i 36.60 

(PLUTONIUM-239/240 I pCVL 1 7 I 0.03 0.00 1 0.01 1 0.01 I 0.02 

FINAL 

1 

CHEMICAL GROUP: METALS 
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Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

URANIUM-233,-234 I pCi/L 8 1 3.48 I 0.14 ' ' 2.M I 1.02 I 3.07 

LOCATION: SWOl7 

U RANIUM-234 I pCVL 
URANIUM-235 I pCi/L 

.~ 

Chemical Name 

2 I 36.00 i 3.00 . 19.50 1 23.33 I 43.77 
7 I 0.98 I 0.03 i 0.26 ( 0.34 I 0.61 

~~ ~ 

# Max. Min. Avg. Sample 05% 
Units Samples Value Value Value Standard Value 

Deviation 

3 CARBONATE AS CAC03 I mglL I 

(RADIUM-226 ; pCi/L 1 2 I 1.00 , 0.07 053  j 0.66 ! 1.22 
iSTRONTIUM-89.90 I pCilL I 6 I 1.14 I 0.34 0.73 , 0.33 I 1.08 ! 

4.00 j 0.00 ' 1.67 I 2.08 I 3.83 
'BICARBONATEASCAC03 I mglL I 9 286.00 1 4.00 . 219.33 77.34 I 299.77 

CHLORIDE I mg/L 1 9 87.00 22.40 53.16 I 18.30 I 72.19 
DISSOLVEDORGANICCARBON 1 mglL I 8 I 17.00 ! 2.00 7 41 j 6.08 I 13.74 I 

9 i 0.55 I 0.20 0.45 i 0.11 I 0.57 1 
N ITRATElN ITRITE I mg/L 9 5.00 1 0.15 2.06 1.38 3.50 1 

OIL AND GREASE I mg/L 4 37.10 1 1.70 ' 1!.88 16.87 29.43 I 
PHOSPHORUS I mg/L 2 0.30 I 0.03 i 0.17 1 0.19 1 0.36 

SILICA 1 m9lL 2 6.00 I 1.20 ' 3.60 I -3.39 I 7.13 

SULFATE I mglL I 9 88.10 I 29.00 I 46.83 1 17.74 I 65.28 - 
TOTALDISSOLVEDSOLIDS I ma/L 1 9 I 534.00 1 240.00 394.89 1 96.51 I 495.26 

FLUORIDE i mg'L I 

NITRITE I mg/L 1 0.02 0.02 ' 0.02 I 

CHEMICAL GROUP: 
-~ - 

WATER QUALITY PARAMETERS 

TOTALORGANICCARBON I m g C  1 -8 I 10.00 I 300 5 65 1 2.82 1 8.58 I 
TOTALSUSPENDEDSOLIDS 1 mg/L 1 8 I 30000 ' 200 5338 101.08 I 158.50 I 

~~ 
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Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

CARBON TETRACHLORIDE 1 pg/L 1 2 800 I 400 I 600 1 283 I 8 9 4  1 

LOCATION: SWOl8 

1CHLOROMETHANE I IJdL I 1 

/METHYLENE CHLORIDE I Pg/L I 2 

C hemical Name 

13000 I 13000 1 13000 ! I I 

3600 1 SO0 I 2050 I 21 92 1 4330 ' 

# Max. Min. Avg. Sample 85% 
Units Samples Value . ' Value Value Standard Value 

Deviation 

CHEMICAL GROUP: METALS 

.CHEMICAL GROUP: ORGANICS 

CHEMICAL GROUP: RADIONUCLIDES 
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Summary Statistics for Surface-Water Data (Detects Only) 
-1991 - 1993 

ICHLORIDE I mg/L I 9 LDISSOLVED ORGANIC CARBON I mg/L 1 8 
iFLUORlDE I mg/L I 9 
INITRATUNITRITE I mg/L I 9 

LOCATION: SWOl8 

67.00 34.30 I 49.80 I 10.59 I 60.82 
6.90 I 2.00 1 4.39 2.15 I 6.62 I 
D.64 1 0.48 1 0.52 I 0.05 1 0.58 
2.10 I 0.89 I 1.54 I 0.44 I 2.00 

Chemical Name 

'TOTALDISSOLVED SOLIDS 1 mglL 1 9 396.00 1 312.00 I 355.78 I 26.05 I 382.87 

'TOTAL ORGANIC CARBON 1 mglL I 8 4.60 I 2.00 3.61 I 0.88 1 4.53 

# Max. Min. Avg. Sample 85% 
Units Samples Value Value Value Standard Value 

Deviation 

,TOTALSUSPENDEDSOLlDS I malL I 4 

URAN IUM-235 I pCi/L 1 6 1 0.22 I -0.01 1 0.09 I 0.09 ! 0.18 i 
'URANIUM-238 ! PCVL i 9 1 8.43 1 1.46 I 5.84 j 2.08 I 8.00 ! 

10.00 I 5.00 j 6.75 I 2.36 I 9.21 : 

CHEMICAL GROUP: WATER QUALITY PARAMETERS 
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Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

ALUMINUM ; w/L 2 6,290.00 I 411.00 ' 3.350.5G 1 4,157.08 1 7.673.86 
BARIUM I Pg/L 4 68.60 I 12.20 I 40.65 I 25.89 67.58 
CALCIUM I W/L 4 16,700.0o j 1o.900.00 I 13.025.00 I 2,531.63 15,657.90 
CHROMIUM I IJdL 1 12.80 1 12.80 : 12.80 I 
COPPER I P9/L 2 16.20 I 7.10 11.65 1 6.43 18.34 

LEAD i pg/L I 3 29.10 I 3.10 12.60 1 14.34 I 27.52 

COBALT I .vg/L 1 540 i '5.40 ! '5.40 I 

IRON 1 lrglL 4 . 6.400.00 j 106.00 2.133.25 1 2,964.18 5.216.00 

LOCATION: SWOl9 

LITHIUM I 1 2 6.90 i 2.00 4.45 1 3.46 I '8.05 1 
MAGNESIUM [ pg/L I 4 1 4,850.00 1,150.00 I 2,467.50 1 1.716.32 1 4.252.47 ! 
MANGAN ES E I Pg/L I 4 193.00 i 4.80 77.50 I 87.34 I 168.34 
MOLY EDEN UM I lrg'L I 1 10.60 j 10.60 . 10.60, 1 
POTASSIUM I pg/L I 4 21'.600.00 j 3.280.00 12,24750 I 9.849.66 1 22.491.15 

SODIUM I W L  I 4 1 64,000.00 1 15.800.00 ' 39.875.00 I 27.285.33 I 68,251.74 
STRONTIUM 1 pglL I 4 1 113.00 I 55.20 73.70 / 26.51 I 101.27 I 

/ZINC j Pg/L I 3 I 144.00 I 7.20 61 63 72.55 1 137.09 1 

I 
SILICON I PdL 1 4 I14,700.00 i 969.00 , 6.159.75 1 6,209.12 I 12.617.23 

VAN AD1 UM I pgiL 1 1 1. 18.60 I 1 8 . ~ 0  18.60 i ! 

Chemical Name 
# Max. Min. Avg. Sample 85% 

Units Samples Value I Value Value Standard Value 
Deviation 

1 Pg/L I 1 I 001 0 01 0 01 I \alpha-BHC - 

/BlS(2-ETHYLHEXYL)PHTHALATEI pg/L I 1 I 200 2 00 200 I I 
CHEMICAL GROUP: RADIONUCLIDES 

IAMERICIUM-241 [ pCI/L I 2 1 027 0 00 014 I 0 1 9  1 033 I 
(C ESI UM-137 I PCllL I 2 1 026 I 026 026 I 000 1 026 I 
/GROSS ALPHA 1 pCUL I 2 I 450 I 140 295 I 219 1 523 I 

[GROSS BETA I PCUL f 2 I 2600 665 1633 I 1368 I 3055 1 
NEPTUNIUM-237 I pCI/L I 1 1 042 042 042 , I I 

PLUTONIUM-239/240 I pCdL 1 1 I 001 ; 001 I I 

[TRITIUM ' pCt/L 1 1 I 241 70 , 241 70 241 70 , I 
1 U RAN I U M-233, -234 I ~ C I / L  i 1 1 048 048 048 I I 

URANIUM-234 1 pCI/L I 1 I 049 1 049 I 049 I I I 
URANIUM-235 1 PCI/L I 1 1 005 1 005 I 005 I I 1 

001 I 
/STRONTIUM-89.90 1 pCI/L I 1 1 036 ' 036 036 I I 

I 

URANIUM-238 ; pCI/L 1 2 1 030 1 022 026 1 006 I 032 ] 
CHEMICAL GROUP: WATER QUALITY PARAMETERS 

BICARBONATE AS CAC03 1 mglL I 2 1 5240 1 2570 I 3905 1 1888 I 5868 1 
CHLORIDE i mg/L I 2 1 12300 2250 7275 I 7106 1 14666 1 
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Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

'TOTALORGANICCARBON I mg/L I 2 1 6.00 I 5.90 1 5.95 i 0.07 j 6.02 I 

TOTAL SUSPENDED SOLIDS I mg/L I 2 1 110.00 1 15.00 1 62.50 I 67.18 I 132.36 

LOCATION: SWOl9 

# Max. Min. Avg. Sample 85% 
Chemical Name Units Samples Value Value Value Standard Value 

Deviation 
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-. . 

, 
I 
I 

!ARSENIC I IJglL 
/BARIUM WL 
!BERYLLIUM P9/L 
/CALCIUM W L  

I .  

1 1 1.60 , 1 1.60 1 1.60 I i I 

3 I 94.50 1 17.30 46.57 I 41.85 J 90.09 
1 i 0.70 1 0.70 1 0.70 i I 

Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

I 10.80 

;COBALT I P9'L I 1 4.10 
/COPPER I vg/L I 4 19.70 
:IRON 1 pg/L I 4 12,200.00 

4 1 26.40 
2 10.40 

!CHROMIUM 1 ClglL I 1 

,;LEAD I vg/L I 
lLlTHlUM I W L  

,MANGANESE I Pg/L 

!MAGNESIUM I CIglL 4 4.080.00 
4 149:OO 

LOCATION: SW020 

I 10.80 I 10.80 I 
4.10 1 4.10 1 
5.50 I 12.28 1 -7.42 I 19.99 I 

.89.40 I '3,39323 I '5;893:98 I 9.522.96 
1.90 1 10.03 1 11.30 1 21.77 
2.00 6.20 I 5.94 1 12.38 

864.00 1.926.00 1 1,470.69 I 3.455.52 
6;20 ' 44.95 I 69.50 I 117.23 1 

Chemical Name 
# Max. Min. Avg. Sample 85% 

Units Samples Value Value Value Standard Value 
Deviation 

CHEMICAL GROUP: ORGANICS 

alpha-BHC 1 pg/L I 1 j 001 1 001 1 001 I I 
BIS(2-ETHYLHEXYL)PilTHALATEl -ua/L 1 1 I '2.00 1 200 I 200 I I I 

CHEMICAL GROUP: RADJONUCLJDES 

AMER ICIUM-241 j pCi/L I 2 I 0.04 I 0.03 I 0.03 i 0.01 I 0.04 

'CESIUM-137 I pCi/L ; 2 j 0.27 j -0.05 i 0.11 0.23 i 0.35 ' 

GROSS ALPHA j pCi/L I 2 I 5.40 1.57 j 3.48 j 2.71 j 6.30 I 
GROSS BETA 1 pCVL ! 2 I 14.00 I 6.32 I 10.16 I 5.43 i 15.81 

:NE PTU N IUM-237 I PCVL I 1 I 0.04 i 0.04 I 0.04 j 
1 PLUTONIUM-239/240 I DCUL i 2 I 0.15 I 0.14 1 0.14 i 0.01 I 0.15 1 

I .  

; URANIUM-234 j PCVL 1 1 1 0.40 I 0.40 1 0.40 1 I I 
jURANIUM-235 I pCVL I 1 I -0.02 1 -0.02 1 -0.02 I I 1 
!URANIUM-238 i PCUL i 2 I 0.48 ! 0.14 I 0.31 i 0.24 I 0.56 

~ 

CHEMICAL GROUP: WATER QUALITY PARAMETERS 
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Summary-Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

NITRATEINITRITE 1 mg/L 1 2 
NITRITE I mq/L 1 

ORTHOPHOSPHATE I mg/L 2 

LOCATION: SW020 

1.30 ! 0.87 1.09 1 0.30 1 1.40 
0.06 I 0.06 ; 0.06 i I 
0.31 I 0.31 I 0.31 I 0.00 1 0.31 I 

~ ~~ 

Chemical Name 

PHOSPHORUS I mglL 

# Max. Min. Avg. Sample 85% 
Units Samples Value Value Value Standard Value 

Deviation 

2 I 0.46 1 0.30 , 0.38 I 0.11 I 0.50 I 
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Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

ANTIMONY I pg/L 1 1 ( 4020 

LOCATION: SW022 

4020 1 4020 1 

Chemical Name 

CADMIUM pg/L 1 3 J 3 9 0  1 2 0 0  I 297  I 0 9 5  I 3 96 
CALCIUM Pg/L I 10 1106.000 00 9,950 00 1 47,675 00 I 33,104 32 I 82.103 50 

CHROMIUM pg/L I 8 I 4920 480  1 2501 1449 4008 , 
'COBALT 1 8 21 50 2 10 10 66 640 I 1732 1 
COPPER I IJdL I 9 71 60 6 50 4023 2363 1 6481 1 
IRON pg/L I 10 38,70000 8050 16,80205 I 13.12674 I 3045386 
LEAD pg/L I 9 1 12500 I 1000 1 61 09 I 3912 j 101 78 
LITHIUM vg/L I 8 1 2740 1 7 3 0  1 1573 I 6 7 3  1 2272 

CESIUM pg/L 1 1 1 -5000 5000 j 5000 I 

. -  
# Max. Min. Avg. Sample 85% 

Units Samples Value Value Value Standard Value 
Deviation 

I MAGN ESI UM 
;MANGANESE 

CHEMICAL GROUP: METALS 

IJglL I 10 I15,90000( 1.23000 7,47000 I 467089 I 1232772 
10 1 89400 I 410  34662 I 31353 ; 67269 P9/L I 

I 3000 1 3000 IMOLYBDE NUM I IJg/L I 1 
INICKEL 1 ua/L I 7 I 4570 1 1100 
~~ 

\POTASSIUM I pg/L 1 10 1 8,610.00 I 2,410.00 I 5.418.00 1 2.083.10 ! 7.584.42 
(SILICON ! PglL I 2 I 1;770.00 I 1,700:OO 1 1;735.00 1 49.50 J 1.786.48 

!STRONTIUM 1 pg/L I 10 I 288.00 I 45.20 I 163.16 I 80.07 ! 246.43 

ITIN 1 pg/L 1 2 ! 30.80 1 26.70 ! 28.75 1 2.90 1 31.77 

/VANADIUM I pg/L I 8 I 93.80 I 13.00 j 54.26 i 26.01 i 81.32 

(ZINC I ua/L I 9 I 560.00 I 69.10 j 299.90 i 176.29 I 483.24 

I 

lSODlUM 1 pgiL i i o  I i9.ooo.oo I 4,700.00 j 9.5~4.00 I 4,033.00 i i3:748:32 

3000 I I 

2390 11 57 i 3593 

~ ~~ 

CHEMICAL GROUP: RADIONUCLIDES 

ISTRONTIUM-89.90 I p ~ i / ~  I 1 1 0.82 

URANIUM-233,-234 I pCi/L I 1 I 0.08 
URANIUM-235 I pCi/L I 1 I -0.01 
URANIUM-238 I p c i / ~  I 1 1 0.35 

TRITIUM I pCi/L I 35 I 211.80 

0.82 1 0.82 I 

0.08 I 0.08 I i 
-0.01 I -0.01 I ! 

0.35 i 0.35 1 i 

-42.90 1 45.02 1 71.98 1 119.87 1 

I 

' !  
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Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

jNlTRATElNlTRlTE I mglL I 12 1 1.70 I 0.67 I 1.19 1 0.34 1 1.55 

LOCATION: SW022 

iPHOSPHORUS 1 mg/L 1 1 I 0.09 I 0.09 I 0.09 I I 
I 

ISlLlCA 1 mg/L 1 3 1 1.00 1 1.00 I 1.00 1 0.00 I 1.00 
iSULFATE I mg/L 1 10 I 19.00 1 6.00 I 11.74 i 4.41 1 16.33 
/TOTAL DISSOLVED SOLIDS 1 mg/L I 13 I 160.00 1 82.00 1 115.08 1 23.50 1 13952 
ITOTAL SUSPENDED SOLIDS I mg/L I 12 I 2.500.00 I 36.00 1 856.58 I 954.55 1 1.849.32 

~~ 

Chemical Name 

, 

# Max. Min. Avg. Sample 85% 
Units Samples Value Value Value Standard Value 

Deviation 

.. .. 

~~ 
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Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

1 1,2-DlCHLOROETHENE P9/L I 
METHYLENE CHLORIDE P9'L I 1 
TETRACHLOROETHANE I 1 

LOCATION: SW023 

1.00 1.00 ! 1.00 1 1 I 
I 

2.00 2.00 1 2.00 ' 
5.00 I 5.00 I 5.00 

~~ ~ 

# Max. Min. Avg. Sample 85% 
Chemical Name Units Samples Value Value Value Standard Value 

Deviation 

THALLIUM 1 1.00 I 1.00 1 1.00 P9/L I 

FINAL 

AMERICIUM-241 pCi/L 5 0.17 1 0.00 [ 0.04 I 0.07 

CESIUM-137 pCilL 8 1.10 1 0.11 I 0.41 I 0.35 

GROSS ALPHA pCi/L 25 17.15 1 1.83 I 5.76 I 3.51 

GROSS BETA pCilL 25 20.00 1 3.00 1 8.19 I 4.36 
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Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

, 

LOCATION: SW023 

NEPTUNIUM-237 pCi/L 1 3 0.04 I -0.01 ' 0.02 1 0.03 0.05 j 

I PLUTONIUM-236 pCVL 1 1 0.00 1 0.00 0.00 ! 
PLUTONIUM-238 pCi/L I 1 -0.02 -0.02 -0.02 I 
PLUTONIUM-239/240 I pCVL 8 0.04 0.00 0.01 I 0.01 I 0.02 

STRONTIUM-89 1 pCi/L 1 0.05 0.05 0.05 I I 
STRONTIUM-89.90 I pc i /~ j 8 I 6.63 1 0.21 1.34 I 2.15 1 3.58 

RADIUM-226 I pCi/L 6 1.40 0.10 1 0.38 1 0.51 1 0.91 

STRONTIUM-90 I pCi/L I 2 0.83 I 0.28 0.55 ! 0.39 I 0.96 , 

URANIUM-233.-234 I pCilL 8 5.04 0.52 3.31 1 1.32 i 4.69 1 

0.15 0.14 1 0.30 1 

TRITIUM I pCi/L I 29 890.00 I -26.10 I 160.07 1 167.25 ! 334.01 

URANIUM-234 pCi/L 4 3.40 2.70 3.05 1 9.29 I 3.35 ! 

~. 
URANIUM-235 pCi/L 9 0.44 0.02 

Chemical Name 

URANIUM-238 pci/L 

# Max. Min. Avg. Sample 8 5 % '  
Units Samples Value Value Value Standard Value 

Deviation 

4.57 p j  0.44 I 2.63 I 0.97 I ~ 3.64 I 

ALKALINITY AS CAC03 mglL 11 160.00 58.00 j 85.55 I 28.46 I 115.14 

AMMONIA mglL 1 0.70 0.70 1 0.70 i 
BICARBONATE AS CAC03 mg/L 24 301.00 30.00 I 149.88 I 84.41 1 237.66 1 
CARBONATE AS CAC03 I mg/L 4 12.50 1 0.00 i 3.63 I 5.99 I 9.86 i 

I 

CHLORIDE 1 mg/L 23 ! 250.00 1 5.00 I 60.68 ; 63.47 1 126.69 I 
DISSOLVEDORGANIC CARBO i mg/L I 12 j 5.00 1.80 ! 3.15 i 1.17 i 4.37 I 

FLUORIDE ! mg/L 1 13 0.93 1 0.08 ! 0.71 1 0.22 0.94 I 
NlTRATElNlTRlTE I mg/L 1 23 5.40 0.40 I 2.72 I 1.55, 1 4.33 : 
NITRITE j mg/L I 9 0.1 1 0.02 f 0.05 . j  0.03 1 0.08 ! 
OIL AND GREASE 1 mg/L 1 4 I 56.00 0.20 I 16.45 1 26.70 44.22 I 

PHOSPHORUS 1 mg/L i 4 I 0.05 1 0.01 1 0.03 i 0.02 1 0.05 
SILICA 1 mg/L 3 1 5.20 I 2.80 j 4.03 1 1.20 i 5.28 i 
SULFATE I mg/L i 20 69.90 I 10.00 1 34.11 i 16.81 1 51.59 i 

ORTHOPHOSPHATE 1 mg/L I 3 1 0.15 , 0.01 1 0.10 j 0.08 I 0.18 . ! 
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Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

LOCATION: SW030 

Chemical Name 
# Max. Min. Avg. Sample 85% 

Units Samples Value Value Value Standard Value 
Deviation 

CHEMICAL GROUP: METALS 

,SILICON ! pglL / 7 I 5.200.00 1 3,670.00 4.690.00 1 703.49 5.421.63 I 

:SODIUM 19,600.00 21 ;050.00 ! 1 ~ 170.47 22,267.29 I I pg/L I 4 I 22,000.00 
STRONTIUM j I 5 1 300.00 270.00 284.40 I 13.67 298.61 I 

;ZINC I PglL 1 3 I 37.60 4.60 17.00 j 17.96 35.68 j 

' 

CHEMICAL GROUP: ORGANICS 

, CHEMICAL GROUP: RADIONUCLIDES 

AMERICIUM-241 I PC~/L 1 '2 I 0.02 I 0.01 1 0.01 1 0101 I 0.02 
CESIUM-137 I pCi/L I 1 I -0.33 1 -0.33 1 -0.33 1 I I 

GROSS ALPHA j pCi/L ! 2 ! 6.80 i 2.48 I 4.64 ! 3.06 I 7.82 I 
GROSS BETA I pCi/L I 2 I 7.20 I 6.32 j 6.76 j 0.62 i 7.41 ' 

: PLUTONIUM-233/240 1 pCi/L 2 j 0.04 I 0.01 1 0.02 j 0.02 1 0.04 i 

: STRONTIUM-89.90 1 ' pCi/L I 2 1.12 1 0.44 0.78 1 0.48 1 1.28 j 

i TRITIUM I pCi/L 1 2 350.00 I 210.60 280.30 1 98.57 I 382.81 1 
URANIUM-233.-234 1 pCi/L 2 1.41 1.40 1.40 1 0.01 1 1.41 1 

i URANIUM-238 I pCi/L 2 1.85 1.70 1.77 1 0.11 1.88 1 
CHEMICAL GROUP: WATER QUALITY PARAMETERS 

I BICARBONATE AS CAC03 1 mg/L I 2 1 169.00 I 139.00 1 154.00 1 21.21 176.06 : 

 CHLORIDE 1 mg/L I 2 1 36.40 34.80 I 35.60 1.13 i 36.78 : 
j FLUORIDE i mg/L j 2 1 0.58 0.47 I 0.52 i 0.08 : 0.61 

I NITRATE/NITRITE I mg/L 1 j 0.12 i 0.12 j 0.12 j 

' RADIUM-226 I pCi/L I 1 I 0.20 I 0.20 0.20 i 1 I 
i 

!URANIUM-235 1 pCi/L 1 0.05 0.05 0.05 I ! 
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Summary Statistics for 

TOTAL DISSOLVED SOLIDS mg/L 
TOTAL ORGANIC CARBON mglL 
TOTAL SUSPENDED SOLIDS mg/L 

Surface-Water Data 
1991 - 1993 

2 I 258.00 i 240.00 249.00 ! 12.73 I 262.24 

1 I 7.00 f 7.00 7.00 I 
3 I 88.00 1 10.00 36.00 ! 45.03 I 82.83 

(Detects 

LOCATION: SW030 

Chemical Name 
# Max. Min. Avg. Sample 85% 

Units Samples Value Value Value Standard Value 
Deviation 

FINAL Page: B - 14 



Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

ANTIMONY I uo/L 1 1 I 12.00 I 12.00 I 12.00 I I 

LOCATION: SW031 

# Max. Min. Avg. Sample 05% 
Chemical Name Units Samples Value Value Value Standard Value 

Deviation 

AMERICIUM-241 I pCi/L I 2 .  1 0.00 I 0.00 j 0.00 I 0.00 i 0.00 ; 

CESIUM-137 1 pCi/L I 2 .I 0.29 j 0.01 I 0.15 i 0.20 i 0.35 : 
GROSS ALPHA 1 pCi/L 1 3 I 4.90 3.40 I 3.94 i 0.83 1 4.81 
GROSS BETA j P C ~ L  4 I 5.50 3.80 j 4.59 1 0.91 I 5.53 i 

CHEMICAL GROUP: METALS 

I NEPTUNIUM-237 I pCi/L 1 I 0.00 
' PLUTONIUM-2391240 I pCi/L 2 I 0.01 

STRONTIUM-89.90 / pCi/L I 1 I 0.37 

0.00 1 0.00 i i I 

0.00 1 0.01 1 0.01 1 0.01 ! 
0.37 1 0.37 j 

1 '  
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Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

8 
I 

;DISSOLVED ORGANIC CARBO i mg/L 1 
j FLUORIDE ! mg/L I 4 

LOCATION: SW031 ' 

7.40 I 2.00 1 4.24 I 2.08 I 6.40 
0.71 I 0.60 j 0.66 I 0.05 i 0.71 I 

Chemical Name 

' ORTHOPHOSPHATE i mg/L I 2 
!SULFATE I mglL 1 4 
I TOTAL DISSOLVED SOLIDS 1 mg/L I 4 

# Max. Min. Avg. Sample 85% 
Units Samples Value Value Value Standard Value 

Deviation 

0.06 I 0.06 1 0.06 i 0.00 0.06 I 
49.40 I 32.10 I 38.05 I 7.78 46.14 , I  
434.00 I 334.00 I 394.00 ! 42.93 1 438.64 1 
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I 

ALUMINUM i vg/L I 14 . '11.000.00: 27.00 1.905.89 i 2,969.07 j 4,993.72 1 
ANTIMONY i w / L  I 2 56.10 i 41.90 49.00 1 10.04 \ 59.44 ! 

BARIUM 
ARSENIC 1 Pg/L I 1 2.20 I 2.20 2.20 I 
t I IJglL 1 23 415.00 i 36.00 : 134.57 I 93.27 i 231.57 

Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

1 BERYLLIUM I IJdL I 2 
CADMIUM I W/L 3 
CALCIUM I vg/L 23 
CESIUM I pg/L ' 4 

!CHROMIUM I lJg/L 4 
COBALT j pg/L i 4 

I COPPER I IJg/L ! 16 

LOCATION: SW035 

0.80 ! 0.60 : 0.70 1 0.14 1 0.85 
2.90 1.10 1.90 I 0.92 I 2.85 

90,000.00 124.600.00 66.856.52 117273.89 I 84.821.36 
70.00 I 50.00 62.50 I 9.57 72.46 
66.00 : 3.30 21.90 1 29.53 1 .  --52.61 
7.50 j 2.30 4.10 I 2.34 1 6.53 

51.90 ; 2.40 14.31 I 14.39 1 29.28 

Chemical Name 

IRON j KI/L 19 10.700.00 I 17.90 1.385.29 2.547.60 I 4.034.80 
LEAD I P9/L 20 24.10 j 0.90 4.57 ! 5.85 1 10.65 

LITHIUM i pg/L 22 16.50 3.20 7.44 2.61 ] 10.15 
[MAG N E s I u M i pg/L i 23 18.700.00 i 4,020.00 11.884.35 I 3.881.70 1 15,921.32 
/MANGANESE I 1 23 487.00 i 17.00 120.27 j 108.27 232.87 

# Max. Min. Avg. Sample 85% 
Units Samples Value Value Value Standard Value 

Deviation 

, 

[MERCURY ! w L  i 1 
!MOLYBDENUM i pg/L 1 1 

~ 

CHEMICAL GROUP: RADIONUCLIDES 

1.00 : 1 00 .1.00 : ! 

8.80 8.80 8.80 I I 

FINAL 

I VANADIUM ; pg/L I 14 

Page: B - 17 

32.00 ' 2.30 1044 i 11.26 j 22.15 1 

1.2-DICHLOROETHANE ! pg/L I 1 1 3.00 j 3.00 , 3.00 1 

I 3.00 1 3.00 : 3.00 1 
I P9/L I 1 I 12.00 I 12.00 : 12.00 I - 2-BUTANONE 

;BENZYL ALCOHOL i w L  I 1 

1 
I 

I 
I 

i 



Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

GROSS BETA i pCi1L j 9 1 14.00 
NEPTUNIUM-237 1 pCi/L 1 2 1 0.25 

I pCil1 I 1 / 0.02 PLUTONIUM-236 
PLUTONIUM-238 1 pCi/L 1 1 1 0.00 

j RADIUM-226 ! pCi/L j 1 1 1.40 
PLUTONIUM-2391240 1 PCUL i 9 J 0.01 

LOCATION: SW035 

2.62 1 6.42 1 4.16 10.75 1 
0.22 f 0.24 0.02 1 0.26 i 

I i 
0.00 I 0.00 I I ! 
0.00 1 0.00 I 0.00 1 0.01 j 
1.40 I 1.40 I I j 

0.02 i 0.02 

Chemical Name 
# Max. Min. Avg. Sample 85% 

Units Samples Value Value Value Standard Value 
Deviation 
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a 

ALUMINUM P9/L I 8 210.00 
1 ANTIMONY 1 1 11.00 

Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

15.00 I 130.21 67 86 1 200.79 

I 11.00 I 11.00 

LOCATION: SW036 

>ARSENIC Pg/L I 3 
i BARIUM lJdL I 14 

- 

Chemical Name 

5.90 , 3.60 ! 4.40 1.30 5.75 
160.00 1 96.40 i 119.99 18.92 1 139.66 

~ ~ - ~ ~~ 

# Max. Min. Avg. Sample 85% 
Units Samples Value Value Value Standard Value 

Deviation 

BERYLLIUM pg/L 1 4 1 0.60 ! 0.40 I 0.53 1 0.10 I 0.62 

COPPER 1 pglL 1 7 i 9.20 
:IRON I u9/L I 12 I 270.09, 

2.30. 4.79 i 2.22 1 7.09 
22.80 I 135.73 1 108.23 1 248.29 

t LEAD 
i LITHIUM 
;MAGNESIUM 
;MANGANESE 
'MERCURY 

FINAL 

. -  
8 7.30 I 0.80 2.79 2.30 1 5.18 

PglL 11 12.70 i 4.10 7.28 3.02 1 10.42 
P9/L 14 27,100.00 114,000.00 19.478.57 3.877.58 j 23;511.26 
lJg/L 12 170.00 I 2.10 36.92 49.14 1 88.02 
w L  i 2 1.00 I 0.20 i 0.60 , 0.57 1.19 

Page: B - 19 

MOLYBDENUM I PdL I 3 ,4.40 I 4.00 1 4.17 I 0.21 I 4.38 
POTASSIUM 1 pg/L i 14 1 5,000.00 I 2.570.00 3.600.00 I 883.74 I 4,519.09 
SILICON 1 pglL I 16 I 9,990.00 1 477.00 i 5,187.25 1 3,40592 1 8.729.41 .~ 
.S001Urbl i pg/L 14 j 36.500.00 1 9,770.00 I 18.983.57 I 7,333.32 I 26.610.23 -. 

' 

VAN AD I U M i W L  I 1 1 2.60 1 2.60 i 2.60 1 ! 

i PLUTONIUM-236 i pCi/L 

: PLUTONIUM-239/240 j pCi/L 
I PLUTONIUM-238 I pCilL 

. RADIUM-226 1 pCi/L 
I STRONTIUM-89 1 pCi/L 

1 pCifL i STRONTIUM-89.90 

2 0.00 . (  0.00 j 0.00 ! 0.00 1 0.00 ' 

4 0.34 1 0.00 j 0.09 I 0.17 1 0.26 
1 0.00 1 0.00 I 0.00 1 ! 

1 0.07 0.07 i 0.07 1 / 
1 -0.25 -0.25 I -0.25 I ! 8 

3 6.48 0.41 1 3.29 I 3.05 i 6.46 



Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

LOCATION: SW036 

Chemical Name 
# Max. Min. Avg. Sample 85% 

Units Samples Value Value Value Standard Value 
Deviation 

[TRITIUM i I .  pCi/L i 5 j 339.00 110.00 186.90 j 90.19 j 280.69 1 
[URANIUM-233.-234 j pCi/L ! 4 I 14.53 i 0.25 544 I 6.28 ; 11.96 1 
I URANIUM-234 1 pCi/L 3 j 3.80 ! 3.30 3.63 i 0.29 I 3.93 1 
I URANIUM-235 ' j pCVL [ 4 1 0.31 I 0.20 0.25 0.04 i 0.29 1 
[URANIUM-238 j pCi/L i 7 I 54.58 0.01 14.55 j 18.13 I 33.41 1 
CHEMICAL GROUP: WATER QUALITY PARAMETERS 

jBlCARBONATEAS CAC03 1 mgIL 1 8 1 244.00 ! 16.90 170.11 j 69.58 f 242.48 
1 CHLORIDE I mg/L : 8 i 61.20 j 25.90 43.61 1 12.76 ! 56.88 
[DISSOLVEDORGANIC CARBO I mglL I 9 11.50 1 4.00 7.93 1 2.42 10.45 
I FLUORIDE I mg/L 8 0.66 : 0.50 0.59 I 0.07 I 0.66 
I NITRATEINITRITE ! mg/L I 1 I 0.10 0.10 0.10 ! I 
I PHOSPHORUS i mgIL 1 1 1 0.06 i 0.06 0.06 j I I 

[TOTALDISSOLVEDSOLIDS j mg/L I 8 1 536.00 : 296.00 398.00 i 89.41 I 490.99 I !SULFATE ! mgIL j 8 I 117.00 i 28.00 50 84 1 29.81 I 81.84 1 
/TOTALORGANICCARBON I mg/L I 8 1 14.00 j 7.00 9.75 i 2.57 I 12.37 I 
;TOTAL SUSPENDED SOLIDS I mgIL I 7 i 15.00 6.00 8.86 j 3.18 I 12.17 I 
L 
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Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

 ANTIMONY ' cIg/L I 8 36.60 
/ARSENIC : pg/L 1 4 4.00 

LOCATION: SW038 

11.00 1 19.15 j 9.08 1 28.59 1 
2.00 i 2.75 i 0.96 1 3.75 1 

Chemical Name 

BARIUM i pglL 1 24 
BERYLLIUM ! IJdL I 4 
CADMIUM i vg/L I 3 
CALCIUM ! PglL I 24 
CESIUM ; pg/L 1 2 
CHROMIUM ! vg/L I 5 

COPPER ; pglL I 6 
COBALT i lrglL I 2 

# Max. Min. Avg. Sample 85% 
Units Samples .Value Value Value Standard Value 

Deviation 

186.00 136.00 158.42 I 13.78 1 172.75 
1 .oo 0.70 '0.90 1 0.14 1 1.05 
2.50 1 .oo 1.70 i 0.75 I 2.49 

106,000.00 0.00 76,283.33 !25,400.u) 1 102,699.43 
60.00 50.00 55.00 I 7.07 1 62.35 
6.50 2.00 4.04 I 2.26 6.39 

9.60 3.10 5.27 2.35 [ 7.71 , 
2.00 2.00 2.00 j 0.00 I 2.00 

1 IRON ' PglL I 19 514.00 7.00 
j LEAD pg/L I 7 I 6.50 0.70 

111.70 ! 120.94 I 237.48 
2.84 I 2.08 j 5.00 I 

FINAL 

1 MANGANESE ; pg/L I 22 
1 MERCURY ; .pglL I 2 
iMOLYBDENUM i pg/L ' 3 
I NICKEL i PglL 3 
POTASSIUM i PglL 13 
SELENIUM : w- 1 3 
SILICON i pg/L I 20 
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32.00 1 1.70 13:54 j 8.18 j 22.05 ; 
0.20 0.20 I 0.20 i 0.00 j 0.20 I 
3.50 3.00 3.17 1 0.29 j 3.47 j 
11.20 4.00 m o  1 4.16 : 10.72 j 

2,630.00 0.00 1.089.08 I 745.36 1.864.25 i 
20.00 2.00 1 8.67 j 9.87 18.93 j 

9,400.00 5,860.00 1 7.495.50 1,039.55 I 8.576.63 ' 

!.SILVER 1 pglL 1 1 I 2.00 ,200 j 2.00 : . .  

1 2-BUTANONE j pg/L 1 1 12.00 12.00 
ACETONE ~ vg/L I 4 210.00 2.00 
METHYLENE CHLORIDE j vglL I 4 20.00 2.00 

12.00 i I 

56.50 I 102.37 j 162.97 ! 
7.75 j 8.26 1 16.34 1 



Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

: PLUTONIUM-238 1 pCi/L I 1 I 0.03 I 0.03 1 0.03 I 

I RADIUM-226 1 pCi/L 2 I 0.63 I 0.16 0.40 1 0.33 1 0.74 

i STRONTIUM-89 1 PCi/L 1 1 -0.04 -0.04 -0.04 j 
! STRONTIUM-89,90 I pCVL I 3 I 0.54 0.19 0.42 1 0.20 I 0.63 

j PLUTONIUM-239/240 ; pCi/L 5 I 0.01 1 0.00 1 0.00 I 0.01 f 0.01 

I 

I 

i STRONTIUM-90 j pCVL I 1 I 0.10 0.10 1 0.10 I 
TRITIUM ! PCVL 1 8 I 7oo.00 I 16.47 j 248.02 i 229.93 i 487.15 

LOCATION: SW038 . 

CHLORIDE 1 mg/L 15 1 50.20 
DISSOLVED ORGANIC CARBO i mg/L 10 1 39.00 

Chemical Name 

36.50 I 41.95 ! 4.74 I 46.87 1 
1.00 I 10.12 I 15.29 1 26.02 

~~ 

# Max. Min. Avg. Sample 85% 
Units Samples Value Value Value Standard Value 

Deviation 

FLUORIDE j mg/L 15 I 0.68 0.48 1 0.57 I 0.05 i 0.62 1 

~ 

CHEMICAL GROUP: WATER QUALITY PARAMETERS 

PHOSPHORUS i mg/L j 5 1 0.10 1 0.01 I 0.04 I 0.04 I 0.09 

SILICA j mg/L I 3 I 9.10 6.20 ! 7.20 1 1.65 I 8.91 

BICARBONATE AS CAC03 1 mglL 1 15 260.00 1 165.00 1 223.47 I 22.67 I 247.05 i 
,' CARBONATE AS CAC03 ! m d L  I 2 ! 1.00 I 0.00 i 0.50 I 0.71 I 1.24 i 

, 
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Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

I ALUMINUM I 3 
1 BARIUM I vg/L 4 
[CALCIUM I vg/L 4 
1 COPPER I PgfL 2. 

LEAD j PgJL 3 
I LITHIUM ! P9/L 3 
iMAGNESlUM i pg/L I 4 
[MANGANESE I vg/L I 4 
[MOLYBDENUM i W L  I 1 
I POTAS SI UM I vg/L I 2 
,SILICON i pg/L I 4 
[SODIUM i vg/L 1 4 
j STRONTIUM i w L  I 4 
!ZINC I ua/L I 4 

IRON 1 PglL 4 

LOCATION: SW043 

818.00 225.00 475.00 ! 302.75 I ,789.86 
147.00 j 124.00 135.25 I 11.00 I 146.69 

15.50 1 6.10 10.80 I 6.65 17.71 

3.00 j 1.30 2.30 j 0.89 3.22 
6.60 I 6.30 6.50 1 0.17 I 6.68 

9,080.00 i 8.250.00 8.665.00 1 415.73 I 9,097.36 
124.00 , 6.80 72.25 55.44 I 129.91 

1.340.00 991.00 1.165.50 1 246.78 1 1.422.15 
-8,970.00 1 7,570.00 8.085.00 ! 646.04 I 8.756.88 
19,300.00 I17.400.00 18.400.001 ,941.63 1 19,379.29 

239.00 ! 232.00 236.75 1 3.20 1 240.08 
42.60 i 5.50 18.23 ! 16.67 I 35.56 

59.900.00! 52.500.00 56.325.00 I 3,247.95 I 59.702.87 

.996.00 1 42.00 I 419.75 I 416.98 853.40 

6.20 1 I 6.20 I 6.20 

~~~ ~ 

Chemical Name 
# Max. Min. Avg. Sample 85% 

Units Samples Value Value Value Standard Value 
Deviation 

~ ~~~ ~ ~ ~~ 

CHEMICAL GROUP: RADIONUCLIDES 

L A M E R I C I U M - ~ ~ ~  I pCilL I 2 1 0.61 ' 000 0.31 0.43 I 0.75 i 
I CESIUM-1 37 j pCi/L I 2 I 0.13 0 07 0 10 0.04 I 0.14 I 
:GROSS ALPHA : pCilL 1 2 j 5.50 2.70 4 10 1.98 1 6.16 1 
;'GROSS BETA - j pCilL I 2 I .7.80 3,40 5.60 3.11 8.84 I 
t NEPTUNIUM-237 i pCi/L 2 1 -0.01 -0.14 -0.08 0.09 0.02 i 

- 

I 
! PLUTONIUM-239/240 i pCi/L 1 1 0.00 0.00 0.00 i 
.'STRONTIUM-89 ' i PCUL j '1 ! -o:i6 , -o:i6 -0.16 i i 

0.25 j I i ! STRONTIUM-90 ; pCilL j 1 I 0.25 0.25 
I [TRITIUM : PCVL I 1 i 170.00 I 170.00 170.00 : I 

j URANIUM-234 ; pCi/L i 1 I 0.02 ' 0.02 0.02 ; I 
rURANIUM-235 : pCilL I 1 I 0.02 , 0.02 0.02 : 1 I 

! URANIUM-238 ; PC~/L i 2 j 0.42 ! 0.05 0.24 j 0.26 i 0.51 j 
CHEMICAL GROUP: WATER QUALITY PARAMETERS 

/BICARBONATE AS CACO3 i mg/L 1 2 159.00 j 121.00 140.00 I 26.87 I 167.94 ! 
1 25.20 24.70 24.95 i 0.35 25.32 ' I CHLORIDE ! mg/L I 2 

;DISSOLVEDORGANlC CARBO 1 mglL j 4 I 29.50 1 3.80 : 16.65 1 14.50 1 31.73 
1 FLUORIDE [ mglL I 2 0.36 I 0.28 . 0.32 I 0.06 1 0.38 

! mg/L 2 6.80 1 2.10 I 4.45 I 3.32 I 7.91 1 NITRATE/NITRITE 
! mg/L I 1 0.07 0.07 I 0.07 1 

SULFATE j mg/L I 2 47.80 43.20 45.50 3.25 I 48.88 
PHOSPHORUS 

TOTALDISSOLVEDSOLIDS j mglL I 2 290.00 I 258.00 j 274.0C I 22.63 297.53 
I TOTAL ORGANIC CARBON I mglL I 4 3.90 [ 3.10 3.50 i 0.41 ! 3.92 
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Summary Statistics-for Surface-Water Data (Detects Only) 
1991 - 1993 

LOCATION: SW043 
~ 

# Max. Min. Avg. Sample 85% 
Chemical Name Units Samples Value Value Value Standard Value 

Deviation 

ITOTAL SUSPENDED SOLIDS 1 mglL I 2 1 28.00 I 11.00 I 19.50 I 12.02 I 32.00 j 
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Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

ALUMINUM i W- 
!BARIUM 1 w- 
I BERYLLIUM 1 
;CADMIUM 1 P9/L 
:CALCIUM 1 
CESIUM IJg/L 

:COBALT PgIL 
,COPPER 
IRON 1 pglL 
LEAD I lJg/L 

MAGNESIUM I PglL 
MANGANESE I W'/L 
MOLYBDENUM I PglL 

LITHIUM 1 W L  

POTASSIUM / V W  
SILICON I W'L 
SODIUM i W L  
STRONTIUM I pg/L 
VANADIUM j pg/L 
ZINC ! P9/L ..-.- 

LOCATION: SWO44 

6 I 1,200.00 1 36.00 I 521.83 I 454.55 1 994.57 
8 1 140.00 64.40 I 108.98 1 28.77 1 138.90 
2 0.60 0.60 1 0.60 I 0.00 i 0.60 
1 1.30 1.30 1.30 I 
8 ' 79.000.00: 30.900.00 63,112.50 I19.759.80 I 83.662.70 
2 60.00 50.00 55.00 I 7.07 I 62.35 

5 12.00 1 3.40 7.42 1 3.39 ! 10.94 

7 9.20 1.10 1 3.39 1 2.81 6.30 

8 14,700.00 5,710.00 111,792.50 I 3.609.88 I 15.546.77 
8 80.00 1 25.30 I 52.53 / 19.54 72.85 
3 9.40 3.60 5.57 I 3.32 9.02 1 

I 

1 2.10 . 2.10 2.10 I i 

I 7 1.300.00 22.00 1 535.43 i 467.08 1,021.19 

7 7.40 5.10 1 6.27 1 0.99 j 7.30 

8 4,890.00 i.90o.00 2,607.50 1 1,037.59 j 3.686.59 i 
9 5.650.00 1,620.00 j 3,605.56 / 1.690.78 ! 5.363.97 1 
8 
8 440.00 1 164.00 I 347.63 I 109.19 ! 461.18 , 

4 6.30 j 2.00 1 3.60 1.87 j 5.55 
7 47.50 I 7.30 1 30.24 I 14.23 1 45.05 ! 

35.000.00 I17.800.00 129,412.50 1 6.812.48 I 36,497.47 

Chemical Name 

' STRONTIUM49 1 pCilL 
STRONTIUM-89.90 I pCilL 

, STRONTIUM-90 [ pCi/L 
TRITIUM I pCilL 

# Max. Min. Avg. Sample 85% 
Units Samples Value Value Value Standard Value 

Deviation 

I 
2 1 0.59 I 0.52 j 0.55 0.05 0.60 I 

3 1 123.60 j 58.00 I 92.69 1 32.96 : 126.98 

1 I -0.14 -0.14 1 -0.14 I 

1 1 0.29 1 0.29 1 0.29 I I 

CHEMICAL GROUP: ORGANICS 
- 
BlS(2-ETHYLHEXYL)PHTHALAT I pg/L 1 1 I 2 00 I 2.00 1 2.00 I 
TRICHLOROETHENE 4 ua/L I 1 7.00 1 700  i 700 
- ~~ ~ 

CHEMICAL GROUP: RADIONUCLIDES 
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Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

BICARBONATEAS CACO3 1 mg/L 1 4 1 199.00 . 96.60 171.90 , 50.25 I 224.16 

DISSOLVED ORGANIC CARBO 1 mglL 2 I 15.20 I 15.10 15.15 ! 0.07 j 15.22 
FLUORIDE I mglL 4 0.62 0.40 0.51 0.09 I 0.60 

CHLORIDE i mglL 4 1 67.70 1 32.90 57.68 i 16.65 74.99 

NITRATE/NITRITE I mg/L 4 1 2.30 ! 0.23 1.19 j 1.01  1 2.25 
NITRITE I 

LOCATION: SWO44 

Chemical Name 
# Max. Min. Avg. Sample 85% 

Units Samples Value Value Value Standard Value 
Deviation 
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Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

/CESIUM-137 f pCi/L 8 1 0.90 
i PCQL 9 1 8.00 i GROSS ALPHA 

LOCATION: SW046 

-0.33 1 0.15 [ 0.48 0.65 
3.50 I 5.48 i 1.65 I 7.20 I 

Chemical Name 

/AMERICIUM-24 1 i pCi/L 

# Max. Min. Avg. Sample 85% 
Units Samples )Value Value Value Standard Value 

Deviation 

6 1 0.24 

CHEMICAL GROUP: METALS 

CHEMICAL GROUP: ORGANICS 

CHEMICAL GROUP: RADIONUCLIDES 

~~ 
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Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

URANIUM -2 34 1 pCi/L I 3 j 3.30 I 3.00 I 3.13 0.15 I 3.29 
' URANIUM-235 1 pCVL I 7 1 0.36 1 0.00 I 0.12 I 0.13 I 0.25 
: URANIUM-238 I pCi/L I IO i 3.85 I 2.40 1 3.00, ! 0.47 1 3.48 

LOCATION: SW046 

BICARBONATE AS CACO3 I mg/L I i o  1 265.00 1 136.00 1 197.80 I 39.42 238.79 

CARBONATE AS CACO3 I mg/L 1 1 1 0.00 1 0.00 1 0.00 i 
CHLORIDE 1 mg/L I 9 1 122.00 I 73.00 1 104.54 15.11 ! 120.26 -- 

Chemical Name 
# Max. Min. Avg. Sample 85% 

Units Samples Value Value Value Standard Value 
Deviation 
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I 

ALUMINUM i 1 I i 

BARIUM 1 vg/L 2 202.00 I 186.00 194.00 1 11.31 1 205.77 
CALCIUM I vglL 2 11 5,0OO.O0/111 .OOO.OO 1 13.000.00~..2.828.43 1 115.941.56 

2 363.00 1 23.20 : 193.10 I 240.27 442.99 

1 ! 300.00 : 300.00 300.00 
ARSENIC j vg/L 1 1.10 j 1.10 1.10 : i I 

IRON . I 
LEAD . I vg/L 1 
LITHIUM I IJglL 
MAGNESIUM i vg/L 

1.40 i 1.40 : 1.40 I 
2 66.40 I 47.10 56.75 j 13.65- 70.94 
2 9,660.00 j 9.240.00 , 9.450.00 1 296.98 9.758.86 

MANGANESE i PglL 2 7.60 1 1.40 4.50 4.38 9.06 
POTASSIUM ! vg/L 1 2,860.00 I 2.860 00 2.860.00 1 
SILICON I vg/L 2 5.780.00 i 5.130.00 5.455.00 1 459.62 5,933.00 

1 SODIUM : ,pg/L i 2 I 8,680.00 j 8.600 00 8.640.00 ! 56.57 I 8.698.83 
- 

Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

CARBON TETRACHLORIDE I pg/L 
CHLOROFORM ; vg/L 
NlTRATElNlTRlTE ! ualL 

LOCATION: SW050 

1 21.00 ; 21.00 
1 4.00 i 4.00 
1 1.500.00 j 1,500.00 1.500.00 

# Max. Min. Avg. Sample 85% 
Chemical Name Units Samples Value Value Value Standard Value 

Deviation 

I PLUTONIUM-238 j pCilL 1 
iPLUTONIUM-239/240 i pCi/L 1 

I STRONTIUM-89.90 ! pCilL 1 

'0.02 ; 0.02 , 0.02 i i 
1.47 j 1.47 . 1.47 ! i 
0.00 I 0.00 0.00 I i 

! I j pg/L I 1 1 107.00 ; 10700 107.00 : lpHOsPHORUS - 
I TETRACHLOROETHENE 1 P9/L I 1 1 9.00 ' 9.00 9 0 0  : i 
ITRICHLOROETHENE ; ug/L 1 1 i 4.00 4.00 4.00 j I 

!TRITIUM j pCUL 1 122.50 I 122.50 , 122.50 j 

FINAL 

URANIUM-235 i pCUL I 1 
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0.15 j 0.15 j 0.15 i 
I 

i 

1 241.00 j 241.00 241.00 . I  1 BICARBONATE AS CAC03 mg/L 1 1 
I I 0.00 I 0.00 i 0.00 1 
1 I 35.10 1 35.10 1 35.10 1 i 

CARBONATE AS CAC03 
CHLORIDE 



Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

1 FLUORIDE 1 mglL I 1 1 0.30 
OIL AND GREASE I mg/L I 1 I 9.35 

SULFATE I mg/L 1 24.80 

,TOTAL ORGANIC CARBON i mg/L 1 10.00 
[TOTAL SUSPENDED SOLIDS 1 mglL 1 13.00 

ORTHOPHOSPHATE I mg/L I 1 I 0.04 

- 
TOTAL DISSOLVED SOLIDS I mglL 1 411.00 

LOCATION: SW050 

0.30 I 0.30 1 I 
9.35 I 9.35 I 
0.04 I 0.04 1 i 

24.80 1 24.80 I I 

10.00 1 10.00 I I I 
13.00 I 13.00 I I 

I 
I 

411.00 1 411.00 1 

~~ ~ ~ ~- 

# Max. Min. Avg. Sample 85% 
Chemical Name Units Samples Value Value Value Standard Value , 

Deviation 
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Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

;ALUMINUM . PglL 1 
!BARIUM Pg/L 2 

- (CALCIUM v9/L 2 
t 

1 COPPER PglL I 1 
;IRON P9/L I 2 

LOCATION: SW051 

60.10 60.10 1 60.10 I I 

2.80 2.80 I 2.80 

153.00 140.00 I 146.50 I 9.19 156.06 
81.300.00 78.100.00 179,700.00 I 2.262.74 82.05325 

62.90 i 18.80 1 40.85 I 31.18 73.28 

Chemical Name 

i MOLYBDENUM i w L  I 1 
;POTASSIUM P9lL ! 2 
i SILICON PglL 2 
j SODIUM P9lL 2 
i STRONTIUM I Pg/L 2 
,ZINC I P9lL 1 

~~~ ~ 

# Max. Min. Avg. Sample 85% 
Units Samples Value Value Value Standard Value 

Deviation 

4.90 4.90 I 4.90 1 
1,880.00 1,780.00 I 1,830.00 1 70.71 1,903.54 
4,990.00 4,770.00 I 4.880.00 1 155.56 5.041.79 
6,250.00 I 6.o70.00 I 6,160.00 I 127.28 1 6.292.37 
296.00 j 282.00 1 m . o o  1 9.90 I m . 3 0  

I 2.80 1 2.80 1 2.80 I I 

'AMERICIUM-241 I PCVL 1 1 0.06 I 0.06 
GROSS ALPHA 1 pCVL I 1 1 5.76 1 5.76 -. 

FINAL 

0.06 1 I 
5.76 

Page: B - 31 I 

GROSS BETA I pCi/L i 1 I 20.81 I 20.81 ; 20.81 
PLUTONIUM-236 I PCVL I i j 0.00 j 0.00 1 0.00 ..- 

I 

[BICARBONATE AS CAC03 mg/L I 191.00 1 191.00 1 191.00 I I 
i CHLORIDE mg/L 1 27.20 I 27.20 I 27.20 1 ! 

i 
1 FLUORIDE mglL 1 0.35 I 0.35 1 0.35 1 I 
i NlTRATElNlTRlTE 1 mg/L 1 1 1.80 I 1.80 I 1.80 i i 

I 

i DISSOLVED ORGANIC CARBO mglL , 1 5.00 1 5.00 1 5.00 1 

j SULFATE I mg/L I 1 18.80 I 18.80 1 18.80 I I 

I 



1 

Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

LOCATION: SW051 

Chemical Name 
# Max. Min. Avg. Sample 85% 

Units Samples Value Value Value Standard Value 
Deviation 

ITOTALDISSOLVED SOLIDS ! mdL I 1 I 298.00 ' 298.00 29800 ' I ! 
T O T A L O R G A N I C W O N - -  I mg/L i 1 I 8.00 800 8 00 i I 

TOTAL SUSPENDED SOLIDS I mg/L 1 1 I 5.50 5.50 5 50 ! ! ! 
4 
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Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

ALUM1 N U M IJdL 1 1 947.00 1 947.00 947.00 
BARIUM IJg/L 2 138.00 1 121.00 129.50 
CALCIUM M I L  2 124,000.00 121.000.00122.500.00 

IRON I lJg/L 1 912.00 912.00 912.00 

COPPER lJg/L 1 4.40 4.40 4.40 

LOCATION: SW052 

I j 
12.02 142.00 I 

2,121.32 124,706.17 I 
I 

Chemical Name 

LEAD I PglL 
LITHIUM ! IJg/L 
MAGNESIUM j vg/L 

- ~ ~~ ~~~ ~~ 

# Max. Min. Avg. Sample 85% 
Units Samples Value Value Value Standard Value 

Deviation 

1 2.50 2.50 2.50 1 I I 

2 45.60 1 37.40 1 41.50 1 5.80 1 47.53 
2 17.000.00'~ 16,300.00 i 16,650.00 I 494.97 I 17.164.77 

.MANGANESE \ PdL 1 2 37.00 I 14.90 1 25.95 1 15.63 42.20 , 

~~ - 

CHEMICAL GROUP: ORGANICS 

I POTASSIUM I vg/L 2 
:SILICON I CIgL 2 
,SODIUM I P a  , 2 
STRONTIUM 1 CldL j 2 

I ZINC I vg/L 1 2 .  

ICARBON TETRACHLORIDE 1 u d L  I 1 I 16.00 I 16.00 I 16.00 i I 

1.920.00 1,480.00 I 1.700.00 1 311.13 I 2.023.57 j 
7,760.00 5.250.00 /6,505.00 1.774.84 1 8.350.83 

35,300.00,34,200.00 I34.750.00 j '777.82 1 35.558.93 j 
561.00 I 536.00 I 548.50 17.68 566.83 j 
5.50 I 4.20 j 4.85 ! 0.92 / 5.81 

i CHLOROFORM 1 P9/L 
I 
j TETRACHLOROETHENE i w l L  

! TRICHLOROETHENE I M I L  

1 1 3.00 1 3.00 I 3.00 ! , I 
1 1 18.00 I 18.00 1 18.00 ! ! 
1 I 4100 1 4.00 j 4.00 i I 

FINAL 

i AMERICIUM-24 1 j pCi/L I 1 

I GROSS BETA ! pCi/L 1 1 
!GROSS ALPHA 1 pCi/L j 1 
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0.16 i 0.16 0.16 : I 

24.87 I 24.87 24.87 1 I 

.o:oo I 0.00 0.00 I 

PLUTONIUM-238 I pCi/L 1 1 0.01 I 0.01 I 0.01 ! 
PLUTONIUM-2391240 1 pCi/L 1 1 0.92 1 0.92 / 0.92 : ! 
STRONTIUM-89.90 i pCi/L j 1 0.00 I 0.00 1 0.00 j ! 

;TRITIUM 1 pCi/L I 1 0.00 I 0.00 I 0.00 1 I 

i URANIUM-235 I pCi/L 
I URANIUM-238 1 pCi/L 

1 1 0.16 1 0.16 I 0.16 i I 
1 1 0.57 0.57 ! 0.57 ~ I I 

(BICARBONATEASCACOJ / mg/L 1 1 
[CHLORIDE I mg/L 1 1  
r~~~~~~~~~~~~~~~~~~~~~ 1 rng/L 1 1 

183.00 I 183.00 j 183.00 I 
59.40 i 59.40 \ 59.40 ! 
5.00 i 5.00 1 5.00 ! I I 

I 



Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

LOCATION: SW052 

Chemical Name 
L Max. Min. Avg. Sample 85% 

Units Samples Value Value Value Standard Value 
Deviation 

I 
PHOSPHORUS I mglL I 1 1 0.07 I 0.07 1 0.07 I I I 

I I 

I j 
I 

'TOTAL SUSPENDED SOLIDS I maL I 1 I 12.50 I 12.50 I 12.50 1 I I 

' SULFATE I mglL I 1 I 39.10 I 39.10 39.10 I 
,TOTAL DISSOLVED SOLIDS I mg/L 1 1 544.00 I 544.00 I 544.00 1 
TOTAL ORGANIC CARBON 1 mg/L I 1 I 8.00 i 8.00 1 8.00 I 

I 

I 
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Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

ALUMINUM j pglL 6 I 1,730.00 ' 48.10 838 50 ~ 724.26 I 1,591.73 

i 1 I 28.20 ' 28.20 2820 I ANTIMONY I IJg/L 

BARIUM I IJg'L 

,ARSENIC 1 l.Jg/L -8 8.40 ! 1.00 3.99 I 2.88 I 6.98 
9 336.00 j 33.20 185.24 I 84.74 273.37 

CALCIUM I 9 155,000.00, 15.000.00 94.544.44 I 37.771.45 133.826.76 
CHROMIUM I P9/L 1 8.70 i 8.70 8.70 I 
COPPER I P9/L I 3 2.70 I 2.50 2.63 1 0.12 2.75 

. IRON I PglL ' 9 12,100.00 I 1,050.00 5.127.78 I 4,129.30 9,422.25 

LEAD I IJdL 6 7.90 j 1.50 4 65 1 2:70 7.46 
LITHIUM j w L  8 22.20 1 11.90 17.04 I 3.87 I 21.07 
MAGNESIUM I vg/L 9 32,900.00 1 2.480.00 22.475.56 i 8.334.83 31.143.78 

9 526.00 ; 29.20 340 13 ! 164.53 511.24 MANGANESE i c1g/L 

MOLYBDENUM i vg/L I 1 7.80 I 7.80 780 ! I 
,MERCURY I W L  I 1 0.26 ' 0.26 026 i 

LOCATION: SW053 

I 

~ 

Chemical Name 

. 1 pg/L I 9 I18,300.00 10.2OO.CC 75.255 56 2.317.39 I 17.665.64 -- SODIUM 
STRONTIUM 1 pg/L I 9 I 972.00 : 82.70 604 19 , 242.80 1 856.70 1 

# ' Max. Min. Avg. Sample 85% 
Units Samples Value Value Valuc Standard Value 

Deviation 

/AMERICIUM-241 j pCilL 1 4 I 3.48 : 0.01 1.04 I 1.64 I 2.74 

CESIUM-137 j pCi/L I 3 I 0.45 1 0.33 : 0.38 1 0.06 I 0.45 

GROSS ALPHA I pCi/L 1 5 I 23.00 ! 5.70 . 10.11 1 7.24 1 17.64 

GROSS BETA I pCi/L I 4 1 8.30 1 3.10 6.10 I 2.17 I 8.36 

NEPTUNIUM-237 i pCilL I 2 I -0.07 1 -0.53 : -0.30 1 0.33 1 0.04 

i PLUTONlUM-239/240- 1 pCi/L j 4 I 42.25 1 1.60 . 13.19 j 19.43 I 33.39 

I RADIUM-226 j pci/L I 2 1 0.52 j 0.52 0.52 i 0.00 1 0.52 

, 
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-- 

UW\NIUM-233.-234 1 pCi/L 1 1 I 3.62 1 3.62 I 3.62 i I I 

Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

BICARBONATE AS CACO3 I mglL I 4 393.00 1 243.00 
CHLORIDE I mglL I 4 56.40 1 52.90 
DISSOLVED ORGANIC CARBO I mg/L I 3 7.00 1 6.00 
FLUORIDE I mg/L I 4 1.10 I 0.79 

LOCATION: SW053 

308.50 65.73 I 376.86 
54.18 1.54 I 55.78 
6.37 0.55 I 6.94 
0.91 I 0.13 1 1.05 1 

Chemical Name 

PHOSPHORUS I mg/L 1 4 
SULFATE I mg/L I 4 
TOTALDISSOLVEDSOLIDS I mglL 1 4 

# Max. Min. Avg. Sample 85% 
Units Samples Value Value Value Standard Value 

Deviation 

0.22 I 0.06 I 0.13 I 0.07 1 0.20 I 
140.00 I 8.50 i 44.75 1 63.66 I 110.96 1 

1.020.00 1 422.00 I 652.50 287.96 ! 951.98 
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Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

:ALUMINUM 1 vg/L 1 11 1 983.00 1 37.10 355.05 1 309.95 1 677.40 

LOCATION: SW054 

j ANTIMONY I vg/L 4 I 19.60 j 8.90 
i ARSENIC vglL 1 I 0.80 I 0.80 
I BARIUM IJg/L 18 ' 130.00 I 60.10 

L BERYLLIUM vg/L I 2 I 0.60 0.40 

# Max. Min. Avg. Sample 85% 
Chemical Name Units Samples Value Value Value Standard Value 

Deviation 

15.38 1 4.58 1 20.13 1 

0.80 I I 
97.72 I 22.61 I 121.23 1 
0.50 I 0.14 1 0.65 

I CADMIUM I vg/L I 1 

~~ ~~ ~ 

CHEMICAL GROUP: ORGANICS 

1.90 j 1.90 j 1.90 1 

'COPPER I vg/L 8 

~~ 

FINAL 

6.50 i '2.70 4.09 1 1.43 1 .5.58 
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;CESIUM 1 vg/L I 3 60.00 I '50.00 

:IRON vg/L 17 1,210.00 1 20.70 
,LEAD vglL 14 1 5.60 I 0.80 
I LITHIUM P9/L 16 I 13.30 4.80 

,MANGANESE I P9/L 18 296.00 8.60 
:MERCURY vglL 1 0.29 I 0.29 

.~ 
MAGNESIUM vg/L 18 16.600.00 7,360.00 

53:33 I 5.77 1 59.34 

375.02 368.09 I 757.83 
2.61 1.56 1 4.23 
8.27 2.56 1 10.93 

11,345.00 '3.132.02 I 14.602.30 1 
74.14 91.51 1 169.31 1 
0.29 1 

MOLYBDENUM vg/L 
' NICKEL Pg/L 
' POTASSIUM vg/L - 

2 I 6.00 1 4.40 I 5.20 j 1.13 6.38 
2 7.20 1 6.10 6.65 I 0.78 7.46 j 
18 4,270.00 1 2.080.00 3,149.44 I 638.59 3.813.58 1 

- 
:CESIUM-137 I pCi/L 

j GROSS BETA I pCi/L 

i PLUTONIUM-236 pCi/L 

j GROSS ALPHA 1 pCi/L 

! NEPTUNIUM-237 1 pCi/L 

!PLUTONIUM-2391240 pCi/L 
j RADIUM-226 pCi/L 
I 

5 0.56 j -0.15 1 0.18 I 0.26 I 0.44 j 
8 7.60 I 0.23 3.57 2.87 1 6.56 I 

13.00 1 3.25 6.40 3.15 , 1 9.68 1 9 
2 0.37 I -0.24 0.07 0.43 I 0.51 I 

7 .  0.04 I 0.01 0.02 0.01 1 0.03 1 

1 

1 0.00 0.00 0.00 ! I 

2 0.16 I 0.15 1 0.15 1 0.01 ~ 0.16 1 



Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

URANIUM-233.-234 pCUL 1 7 1  8.17 ! 0.20 2.34 1 2.71 1 5.16 

LOCATION: SW054 

, 

Chemical Name 

URANIUM-234 
URANIUM-235 
URANIUM-238 

# Max. Min. Avg. Sample , 85% 
Units Samples Value Value Value Standard Value 

Deviation 

pCUL 1 3 1 3.10 i 1.80 2.60 1 0.70 I 3.33 

pCVL 1 9 I 0.33 i -0.02 0.14 0.12 i 0.27 i 
pCi/L I 10 1 13.72 , 0.60 3.42 I 3.84 1 7.41 1 

' 

BICARBONATE AS CAC03 1 mglL I 10 I 202.00 ; 110.00 146 00 I 30.61 I 177.84 I 

CHLORIDE 1 mg/L 1 10 I 81.70 22.30 48 32 I 20.09 I 69.22 
DISSOLVED ORGANIC CARBO mglL 8 I 13.50 ! 4.00 8 57 I 3.34 I 12.04 
FLUORIDE mglL 10 I 0.71 ; 0.42 056 I 0.11 I 0.68 
NlTRATElNlTRlTE mglL 3 I 2.20 I 0 2 3  1.54 i 1.14 2.73 
NITRITE mglL 2 I 0.05 : 0 0 3  0 04 1 0.01 I 0.05 I 

1 1  10 1 6.44 I 17.80 1 OIL AND GREASE I mg/L I 3 18.40 6.20 
ORTHOPHOSPHATE 

CARBONATE AS CAC03 1 mglL I 1 I 25.50 j 25.50 2550 I I 

- I mglL 1 2 I 0.20 : 0.07 0 14 , 0.10 j 0.24 j -. ~ 

FINAL 

i mglL ! 10 I 65.10 16 10 32.77 17.19 1 50.64 ! SULFATE 
TOTALDISSOLVEDSOLIDS ! mg/L I 10 1 536.00 19900 29840 ' 99.86 I 402.25 1 

9 86 4.46 1 14.49 1 

__ 
-_ 
- TOTALORGANICCARBON I mglL i 8 I 16.30 4 00 
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Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

ALUMINUM I PdL ' 4 I 2.30o.00 1 134.00 j 874.25 i 983.22 I 1.896.80 j 
BARIUM PglL 8 328.00 177.00 1 250.75 1 54.69 1 307.62 

CALCIUM P$L 8 166,000.00 93,700.00 11 16.912.50! 23.538.38 I 141,392.42 I 

COPPER I vg/L 4 6.40 2.30 1 4.53 1.84 1 6.44 1 

LEAD IJg/L I 5 5.80 1.80 1 3.44 I 1.80 I 5.31 1 
LITHIUM 7 1 129.00 8.90 I 52.90 I 38.20 92.63 I 
MAGNESIUM Pg/L '8 I33,600.00 13,100.00 119,375.00 6,854.98 I 26.504.18 1 
MANGANESE I PdL 8 I 796.00 2.30 I 170.56 I 293.47 1 475.77 
MERCURY j P9/L 1 I 0.56 0.56 [ 0.56 I I 

BERYLLIUM W L  1 0.60 0.60 1 0.60 1 i I I 

CESIUM P9/L 2 60.00 60.00 I 60.00 0.00 I 60.00 i 

IRON P91L 7 5,750.00 12.90 j 1.238.60 I z . i i 7 . u  I 3.440.46 j 

J 

LOCATION: SW055 

' MOLYBDENUM \ C19/L 2 1 7.20 
NICKEL W L  1 5.70 
POTASSIUM 8 17.800.00 

Chemical Name 

5.10 1 6.15 1 1.48 ' 7.69 : 

1,760.00 1 6.840.00 I 6.646.43 j 13.752.28 j 
5.70 i ' 5.70 I i 

# Max. Min. Avg. Sample 85% 
Units Samples Value Value Value Standard Value 

Deviation 

1 SELENIUM P9JL 
SILICON vg/L 
SILVER IJglL 
SODIUM : P9/L 
STRONTIUM I . W L  
TIN I lJg/L 

8 
I VANADIUM I P9/L 

2 4.20 1 2.90 I 3.55 i 0.92 j 4.51 j 

8 11,700.001 4,170.00 1 6.696.25 1 2.492.27 1 9.288.21 I 
1 2.70 1 2.70 I 2.70 
8 1721.000.001 18.100.00 j202.900.00:308.237.87i 523.467.38 I 

8 1 1,030.00 1 442.00 668.50 i 189.25 i 865.32 ' : , 

4 . I 6.80 I 3.80 j 5.23 \ 1.50 ; 6.78 
1 I 10.40 1 10.40 10.40 I 

~ 

CHEMICAL GROUP: ORGANICS 

[1,1.l-TRICHLOROETHANE PglL 1 1 

I 1.2-DICHLOROETHENE j Pg/L I 2 
'ACETONE I P9/L 1 
AROCLOR-1254 i PglL 1 

2.00 2.00 i 2.00 ! 
6.00 6.00 j 6.00 j 0.00 ; 6.00 
96.00 96.00 I 96.00 
20.00 20.00 I 20.00 i 

CARBON TETRACHLORIDE I Pg/L 1 I 5.00 

1 1.70 

TRICHLOROETHENE I pg/L j 5 33.00 

2 3.00 METHYLENE CHLORIDE i P9/L 
' THALLIUM I Pg/L 

I 

5.00 ! 5.00 I 

1.70 j 1.70 1 
12.00 i 26.80 I 8.41 35.54 

3.00 I 3.00 I 0.00 3.00 

~ Page: B - 39 FINAL 

[AMERICIUM-241 I pCi/L 1 4 

I CESIUM-137 I pCi/L I 3 
GROSS ALPHA i PCVL I 4 

0.76 I 0.11 0.34 i 0.30 , 0.65 
0.11 1 -0.08 ! 0.03 0.09 I 0.12 ! 
8.95 3.45 I 5.96 ~ 2.88 j 8.95 ' 



0 

. STRONTIUM-89.90 
' STRONTIUM-90 
' TRITIUM 

Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

pCi/L 1 3 1 1.22 I 0.00 1 0.60 1 0.61 i 1.23 i 

pCi/L 1 4 1 42.30 I -29.00 [ 15.88 I 31.01 i 48.13 [ 
pCi/L 1 1 ! 0.58 1 0.58 1 0.58 I 1 

LOCATION: SW055 

CHLORIDE mg/L I 6 1 1.170.00 52.30 - 
k DISSOLVED ORGANIC CARBO mg/L 1 1 I 7.00 7.00 

Chemical Name 

294.05 I 430.67 i 741.94 j 
, 7.00 I I i 

# Max. Min. Avg. Sample 85% 
Units Samples Value Value Value Standard Value 

Deviation 

.FLUORIDE mg/L I 7 [ 0.49 
NlTRATElNlTRlTE mg/L I 6 I 1.40 

0.33 j 0.42 I 0.07 1 0.50 I 
0.64 I 1.12 I 0.37 1 1.50 I 

' NITRITE 

FINAL 

mglL I 4 1 0.07 I 0.02 I 0.06 I 0.03 I 0.09 j 
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Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

LOCATION: SW056 
~ ~~ 

Chemical Name 
# Max. Min. Avg. Sample 85% 

Units Samples Value Value Value Standard Value 
Deviation 

CHEMICAL GROUP: METALS 

COPPER IJgIL 6 17.00 4.00 8.97 1 5.81 I 15.01 

IRON IJglL 14 915.00 20.10 i 352.45 I 270.67 1 633.95 

LITHIUM I v9/L 14 12.70 6.50 : 10.74 1 1.71 I 12.51 
MAGNESIUM i pg/L 12 (25.400.00 20.000.00 22.533.33 1 2.092.12 I 24,709.14 
MANGANESE I IJW 14 1 1,020.00 I 500.00 '753.21 1 211.08 1 972.74 

LEA0 vg/L 7 4.20 1,.50 I 2.51 1 0:92 I 3.47 

2 I 0.20 ! 0.20 0.20 I 0.00 0.20 MERCURY i vglL 
MOLYBDENUM 1 vg/L 5 1 26.00 j 3.60 13.48 j 11.47 I 25.41 
NICKEL I v9/L 3 1 14.20 I 5.00 8.07 I 5.31 1 13.59 
POTASSIUM I IJglL 11 .3.180.00 ! 1.020.00 1.821.82 1 662.02 ! 2.51032 
SELENIUM I IJW 7 4.00 j 1.10 2.36 I 1.28 1 3.68 

,SILICON I IJW 15 7,420.00 1 5,900.00 . 6.366.67 1 445.34 j 6,829.82 
SILVER I FrW . 2  S.00 I 2.90 3.95 I 1.48 1 5.49 
SODIUM i vg/L 12 69.600.00 !52.400.00 ' 60.958.33 I 5,080.17 1 66.241.71 

TIN ! I J W  3 21.20 1 16.00 ' 17.73 1 3.00 1 20.86 

VANADIUM 1 pg/L 1 4 I 7.70. i 3.00 5.05 I 2.42 7.56 I 

ZINC I I 8 1 35.30 1 5.50 14.04 \ 9.83 i 24.26 1 
CHEMICAL GROUP: ORGANICS 

' 

STRONTIUM I vglL 14 788.00 : 619.00 : 679.64 j 59.03 i 741.03 

1 5.00 1 3.00 , 3.88 0.83 I 4.74 ' 1.1.1-TRICHLOROETHANE 1 IJg/L 8 
1 .I-DICHLOROETHANE I IJW 8 I 6.00 1 2.00 i 3.63 1.30 1 4.98 

1.2-DICHLOROETHANE I IJglL- 1 1 23.00 1 23.00 I 23.00 

1.2-DICHLOROETHENE I P9/L 13 I 370.00 I 210.00 I 295.38 42.15 1 339.22 

CARBON TETRACHLORIDE I vg/L 5 3.00 2.00 i 2.60 0.55 I 3.17 

METHYLENE CHLORIDE I IJglL 2 6.00 3.00 1 4.50 2.12 1 6.71 

TETRACHLOROETHENE I vg/L 10 150.00 93.00 ~ 118.50 I 22.76 j 142.17 1 
THALLIUM I IJglL 2 15.00 I 2.00 8.50' 1 9.19 18.06 I 
TRICHLOROETHENE j IJglL 1 10 110.00 I 73.00 I 89.30 I ..l2.70 1 102.51 1 

I 
I 

1 .l-DICHLOROETHENE 1 vg/L 1 1 1.00 1 1.00 1 1.00 

- 
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Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

'AMERICIUM-241 j pCi/L 
CESIUM-1 37 I pCi/L 
GROSS ALPHA j pCi/L 

1 pCi/L GROSS BETA 

LOCATION: SW056 

7 0.06 j 0.00 f 0.01 I 0.02 j 0.03 I 
6 0.55 -0.19 1 0.21 1 0.27 i 0.49 
6 7.80 2.63 I 5.75 2.02 I 7.85 

2.21 1 9.76 8 12.29 5.17 1 7.47 

~~ _______ ~~ 

# Max. Min. Avg. Sample 85% 
Chemical Name Units Samples Value Value Value Standard Value 

Deviation 

NEPTUNIUM-237 j pCi/L I 2 
PLUTONIUM-2391240 j PCVL I 7 

STRONTIUM-89 1 PCi/L' 1 

STRONTIUM-90 I pCi/L 1 

RADIUM-226 I pCi/L 1 3 

STRONTIUM-89.90 1 pCi/L 5 

0.10 -0.01 1 0.05 0.08 I 0.13 - 
0.01 0.00 1 0.00 0.00 j 0.01 

0.34 0.34 1 0.34 1 ! 

0.04 0.04 I 0.04 1 ! 

0.82 0.32 I 0.61 0.26 I 0.87 

0.81 0.34 I 0.57 I 0.23 f 0.80 

~~ 

CHEMICAL GROUP: WATER QUALITY PARAMETERS 

TRITIUM 1 pCi/L 5 I 197.80 
URANIUM-233,-234 ,; pCi/L 7 1 4.74 

[URANIUM-234 I pCilL I 2 I 4.30 
I URANIUM-235 1 pCi/L I 6 I .  0.32 
URANIUM-238 1 pCi/L I 9 I 4.65 

82.00 I 138.26 1 57.07 I 197.61 
3.80 1 4.37 1 0.32 I 4.71 
4.10 I 4.20 I 0.14 j 4.35 1 
0.05 1 0.19 I 0.09 0.28 1 
2.70 I 3.70 I 0.67 I 4.40 

~ 

FINAL 

BICARBONATE AS CAC03 i mglL 8 431.00 281.00 I 378.75 52.67 i 433.52 
8 80.10 62.10 1 72.14 6.77 I 79.18 

DISSOLVED ORGANIC CARBO I mglL 5 12.10 3.00 I 6.92 4.48 i 11.58 
CHLORIDE I mglL 

.., , r 

I mg/L 8 1.10 0.82 1 0.93 FLUORIDE - 
NlTRATElNlTRlTE I mglL 8 5.30 2.90 I 4.03 
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0.09 1 1.02 , 
0.83 ! 4.89 1 

OIL AND GREASE 1 mglL 3 15.40 1 0.50 j 7.57 I 7.48 15.35 
1 1 PHOSPHORUS 1 mg/L I 1 0.01 I 0.01 1 .0.01 I . I 

SILICA 1 mg1L 
SULFATE i mg/L 

I TOTAL DISSOLVED SOLIDS j mglL 
[TOTAL ORGANIC CARBON I mg/L 

j I j 8.00 I 8.00 1 8.00 1 
8 1 65.20 I 46.20 I 55.94 1 6.61 ! 62.E1 I 

650.00 566.00 597.25 I 30.39 628.85 
1 4.80 3.00 I 3.78 I 0.78 1 , 4.59 i 5 

8 !  

I I 



Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

. .  \ALUMINUM I IJW 1 1,020.00 
ARSENIC Pg/L 2 1.70 
BARIUM Pg/L 2 165.00 

LOCATION: SW057 

I 
1.020.00 1,020.00 I I 

1 S O  1.60 0.14 1 1.75 
147.00 156.00 12.73 1 169.24 

Chemical Name 

CALCIUM IJgiL 2 116,000.00~115.000.00 
CHROMIUM I P9'L 2 29.00 14.80 

1 670.00 670.00 
LEAD ' I W L  1 1.40 1.40 
MAGNESIUM 1 PglL 2 19,500.00 18;800.00 
MANGANESE I P9/L I 2 61.80 , 32.60 

1 SILICON I W L  2 1 7,270.00 4,980.00 
/SODIUM I Pg/L 2 ~20,100.00 19.500.00 
(STRONTIUM I P W  2 1 668.00 640.00 

IRON I IJg/L 

# Max. Min. Avg. Sample 85% 
Units Samples Value Value Value Standard Value 

Deviation 

115,500.00 707.1 1 ' 116,235.39 
21.90 10.04 32.34 

670.00 
1.40 

19.150.00 494.97 I 19,664.77 
47.20 20.65 I 68.67 

6.125.00 1.619.27 7.809.05 
19,800.00 I 424.26 20,241.23 

654.00 I 19.80 674.59 

i CARBON TETRACHLORIDE 1 vglL 1 1 .oo 1 .oo 1.00 
1 CHLOROFORM I W L  , 1 4.00 4.00 4.00 

1 60.70 60.70 60.70 I PHOSPHORUS I I JW 
! TETRACHLOROETHENE 1 Pg/L 1 1 .oo 

I 
1 .oo 1.00 1 

' FINAL 

!AMERICIUM-241 I pCi/L 
GROSS ALPHA i pCi/L 

:GROSS BETA i pCi/L 

, PLUTONIUM-238 : pCVL 
I PLUTONIUM-239/240 I pCi/L 
; STRONTIUM-89.90 1 pCi/L 

~ URANIUM-235 1 PCVL 
I URANIUM-238 1 pCilL 

1 PLUTONIUM-236 j pCik  

1 TRITIUM j pCVL 
! URANIUM-233,-234 I PCVL 
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1 I 0.67 I 0.67 1 0.67 1 I 

1 2.23 1 2.23 1 2.23 I 
1 I 33.90 j 33.90 i 33.90 i 

1 j 0.09 1 0.09 I 0.09 I I I 

1 1 5.70 5.70 5.70 1 I 
1 1 0.00 0.00 0.00 I 1 

1 1 0.11 0.1 1 0.11 j 
1 1 1.33 1.33 1.33 1 ! 

1 ! 0.00 I 0.00 I 0.00 I i i 
I 

1 I 91.40 91.40 91.40 1 
1 1 1.74 1.74 1.74 i I 

BICARBONATE AS CACO3 i mg/L 1 1 251.00 

1 I 83.50 

FLUORIDE I mg/L 1 0.27 

j mg/L 1 30.70 SULFATE 

j mg/L 1 I 0.00 

1 I 8.00 

OIL AND GREASE I mg/L 1 45.00 

\CARBONATE AS CAC03 
1 CHLORIDE 1 mg/L 
I DISSOLVED ORGANIC CARBO i mg/L 

251.00 1 251.00 1 1 

0.00 I 0.00 I I ! 
83.50 83.50 

8.00 ! 8.00 
0.27 0.27 

45.00 45.00 1 

1 30.70 30.70 



Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

. [TOTAL DISSOLVED SOLIDS I mglL 
1 TOTAL ORGANIC CARBON 1 mg/L 

LOCATION: SW057 

I 
I 
I 

1 I 498.00 I 498.00 498.00 i 
1 I 11.00 j 11.00 11.00 j 

Chemical Name 
# Max. Min. Avg. Sample 85% 

Units Samples Value Value Value Standard Value 
Deviation 
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Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

ALUMINUM I pg/L 1 2 i 980.00 
BARIUM i p w  I 4 1 190.00 
BERYLLIUM 1 pg/L I 1 1 0.70 

LOCATION: SW058 

48.40 514.20 658.74 j 1,199.29 
145.00 165.75 19.12 ' 185.64 
0.70 0.70 

Chemical Name 
# Max. Min. Avg. Sample 85% 

Units Samples Value Value Value Standard Value 
Deviation 

~~ 

[CAR%NTETRACHLORmp 7 pg/L [ 1 14.00 I 14.00 I 14.00 1 I 
! TETRACH LOROETH E N E 1 c1g/L 1 1 1 3.00 1 3.00 1 3.00 1 I 
CHEMICAL GROUP: RADIONUCLIDES 

/AMERICIUM-241 1 p c i / ~  1 2 j 1.21 1 0.22 J 0.72 1 0.70 1 1.44 1 
j CESIUM-1 37 I pCi/L I 1 0.13 I 0.13 i 0.13 

1 GROSS ALPHA J PCVL 1 2 I 3.29 1 0.20 1.74 I 2.18 j 4.01 

c 

1 GROSS BETA i pCi/L 1 2 1 22.25 1.31 j 11.78 ! 14.81 27.18 1 
j pCi/L 1 1 ! 0.00 I I ! PLUTONIUM-236 0.00 j 0.00 

STRONTIUM-89.90 I pCi/L 1 2 I 0.40 0.00 I 0.20 0.28 0.50 

1 URANIUM-233.-234 j pCi/L 1 1 1.82 1.82 j 1.82 I 
I URANIUM-235 1 p c v ~  1 1 0.06 0.06 I 0.06 1 I 

! PLUTONIUM-238 i .pCi/L 1 1 1 0.03 0.03 1 0.03 

PLUTONIUM-239/240 I pCiA j 2 1 11.03 0.99 1 6.01 7.10 1 13.39 

TRITIUM I pCilL 2 1 33.42 0.00 I 16.71 I 23.63 1 41.29 

I URANIUM-238 I PC'A 1 1 I 1.36 1.36 1 1.36 1 
CHEMICAL GROUP: WATER QUALITY PARAMETERS 

[BICARBONATE AS CACO3 1 mg/L I 2 i 259.00 I 189.00 I 224.00 1 49.50 j 275.48 1 
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Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

DISSOLVED ORGANIC CARBO j mg/L I 1 7.00 I 7.00 

NlTRATElNlTRlTE I mg/L 1 0.86 0.86 
a FLUORIDE 1 mglL 2 ' 0.44 I 0.38 

i SULFATE 1 . mglL 2 24.50 15.50 

;TOTAL ORGANIC CARBON 1 mg/L 1 I 13.00 13.00 
:TOTAL SUSPENDED SOLIDS I mg/L 1 1 18.00 1 18.00 

i TOTAL DISSOLVED SOLIDS 1 mglL 2 j 316.00 276.00 

LOCATION: SW058 

# Max. Min. Avg. Sample 85% 
Chemical Name Units Samples Value Value Value Standard Value 

Deviation 

' 7.00 j I I 

0.86 I I 
0.41 ' 0.04 I 0.45 1 

20.00 6.36 I 26.62 

13.00 I 
18.00 1 

296.00 28.28 325.42 
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0 

ALUMINUM 1 v9/L 59 3.950.00 17.40 542.18 1 836.73 1,412.37 
ANTIMONY I v9/L 11 46.80 10.00 25.47 I 11.52 37.45 
ARSENIC 1 vg/L 8 4.30 i 1.00 . 1.79 j 1.23 3.07 
BARIUM I '  P9/L 1 112 211.00 i 58.60 . 164.59 1 28.48 194.22 
BERYLLIUM 1 v9/L I 7 1.60 j 0.60 1.03 1 0.40 1 , 1.45 

CALCIUM P9/L 1 114 139.000.00/ 41.500.00 103.180.701 17,960.09 I 121,859.19 

CHROMIUM v9/L 13 I '26.60 j 3.50 8.58 1 6.47 15.31 
COBALT I v9/L 4 3.60 1 1.50 2.70 1 0.88 3.61 
COPPER v9/L 44 13.80 I 2.00 4.33 I 2.42 6.85 

I IRON P9/L 67 3,770.00 ! 8.60 397.97 1 671.60 1,096.43 

CADMIUM vg/L I 3 3.70 i 2.10 2.93 j 0.80 1 3.77 

CESIUM vg/L 6 I 80.00 i 14.60 43.82 1 24.20 I 68.99 

Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

i LEAD vglL 

LOCATION: SW059 

44 . 13.70 0.90 

Chemical Name 

\LITHIUM w L  i 86 
114 I MAGNESIUM j pg/L 1 

# Max. Min. Avg. Sample 85% 
Units Samples Value Value Value Standard Value 

Deviation 

22.00 i 4.80 14.79 3.70 18.63 
,37,300.00i 11,200.90 27.284.21; 5.610.81 1 33,119.45 ' - 

\MANGANESE j IrglL I 85 1 111.00 i 1.00 14.21 ! 16.61 I 31.49 
[MERCURY i vg/L I 8 1 1.40 ; 0.20 0 4 2  ! 0.41 1 0.85 
1 MOLYBDENUM I pg/L 12 1 12.30 ; 1.70 5.39 . 3.66 I 9.20 
I NICKEL 1 v9/L 1 8  36.50 : 3.73 10.70 , 10.77 21.90 

SELENIUM I vg/L 19 3.40 i 1.00 1.50 0.68 2.21 
POTASSIUM ! P W  96 .2.960.00 ' 723.00 1.293.81 I '419.42 1,730.01 

SILICON 1 Irg/L 80 13.600.00 I 3.800.00 6.245.34 1 1.536.92 7.843.74 

W E R  I v9/L 5 6.40 2.90 4.12 1.56 1 5.74 
I SODIUM j pg/L I 114 .62.900.00! 18.400.00 ' 38.963.16 7.257.25 1 46.510.70 
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I 

,_ 
! 

/STRONTIUM j vglL ] 90 
j TIN j P91L I 8 ,  
- 928.00 I 310.00 697.56 i 128.14 j 830.82 I 

46.20 j 11.20 23.88 11.42 I 35.75 I 

i 1.1.1-TRICHLOROETHANE I vg/L 61 I 32.00 1 4.00 10.59 I 5.49 16.30 

i 1,l-DICHLOROETHENE [ IrglL 45 11.00 1 1.00 ; 5.20 1 2.61 7.91 
/ 1.1-DICHLOROETHANE i IJglL 30 6.00 I 1.00 i 3.30 I 1.49 4.85 

/132-DICHLOROETHANE I vg/L 1 4 5.00 I 1.00 I 2.75 I 2.06 4.89 

11 ,z-DICHLOROETHENE I P9/L I 49 

f2-HEXANONE I vg/L 1 3.00 1 3.00 : 3.00 j I 

130.00 I 15.00 I 61.12 31.02 1 93.38 

I 12-BUTANONE [ vg/L 

! 4,4'-DDT 1 vg/L 1 0.01 j 0.01 0.01 ! I 

1 7.00 I 7.00 i 7.00 I 

40.71 ' ACETONE ! vg/L I 3 43.00 1 7.00 : 19.67 1 20.23 1 

. 

, 

I 



Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

iBlS(2-ETHYLHEXYL)PHTHAlAT ) pg/L 1 1 1 1.00 
BROMODICHLOROMETHANE i pgiL I 1 I 0.60 
CARBONTETRACHLORIDE i pg/L I 63 I 250.00 

LOCATION: SWO59 

1.00 I 1.00 I 
0.60 1 0.60 I 
16.00 1 116.29 I 50.63 i 168.94 

/cis-1.2-DICHLOROETHENE pglL 
!METHANE. ISOCYANO- 1 vg/L 

~ 

CHEMICAL GROUP: WATER QUALITY PARAMETERS 

11 1 76.00 34.00 I 50.55 13.20 I 64.27 
I 8.10 8.10 I 8.10 i I 

I METHYLENE CHLORIDE 1 pg/L 1 9 I 7.00 
1 TETRACHLOROETHENE ! ClglL I 63 1 160.00 
THALLIUM 1 IJglL I 1 I 1.00 

,TOLUENE j pg/L I 1 I 2.00 
I TRICHLOROETHENE 1 P9/L I 63 I 170.00 

FINAL 

1.00 1 2.89 I 1.76 I 4.72 
20.00 1 61.86 1 34.51 I 97.75 
1.00 I 1.00 1 I 
2.00 I 2.00 i I 
18.00 I 69.81 36.37 I 107.63 
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I AMERICIUM-241 I pCVL I 31 1 0.44 

ICESIUM-137 j PC~/L 1 11 I 1.27 
j GROSS ALPHA 1 PCVL I 48 I 21.91 
1 GROSS BETA i PCVL I 51 I 56.33 

i CESIUM-134 1 pCi/L I 1 I 1.04 

1 NEPTUNIUM-237 i PCVL I 4 0.24 
i PLUTONIUM-236 1 pCVL 1 8 0.00 
[PLUTONIUM-238 1 pCi/L I 2 0.00 

I STRONTIUM-89 j pCi/L 1 1 1 0.05 

1 PLUTONIUM-2391240 1 pCi/L I 33 1 0.56 
I RADIUM-226 I pCVL I 6 1 0.81 

1 STRONTIUM-89.90 I pCVL \ 20 9.25 

-0.06 1 0.05 I 0.10 I 0.15 

-0.46 ' 0.34 I 0.45 0.81 ! 
-0.26 5.59 1 4.62 1 10.39 ' 
1.80 7.33 1 8.67 I 16.35 

1.04 1 1.04 I ! 

-0.02 . I 0.08 1 0.13 1 0.22 
0.01 1 0.01 -0.02 1 0.00 I 

-0.01 I -0.01 I 0.01 0.00 I 

0.05 j 0.05 ! 

0.00 1 0.05 1 0.10 I 0.15 
0.15 1 0.37 I 0.24 1 0.62 

-0.06 j 2.35 1 3.08 j 5.55 1 

)BICARBONATE AS CACO3 i mglL 1 56 
i CARBONATE AS C A C O ~  ! m w  I 2 
!CHLORIDE j mg/L 1 56 

432.00 1 87.10 j 326.36 1 74.07 1 403.39 1 
12.30 I 0.00 j 6.15 I . 8.70 15.20 1 
130.00 I 20.00 j 59.42 I 18.73 I 78.90 I 



Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

LOCATION: SW059 

Chemical Name 
# Max. Min. Avg. Sample 85% 

Units Samples Value Value Value Standard Value 
Deviation 

OIL AND GREASE 1 mglL I 3 1 12.10 1 0.30 j 4.53 j 6.57 11.36 I 
ORTHOPHOSPHATE I mglL 1 2 I 0.04 I 0.01 1 0.03 1 0.02 1 0.05 1 
PHOSPHORUS I mg/L 4 I 0.14 0.04 I 0.09 I 0.04 I 0.14 ! 
SILICA mglL 2 5.80 4.70 I 5.25 [ 0.78 6.06 

:SULFATE mglL 56 49.00 14.80 38.28 ' 7.90 46.49 
i TOTAL DISSOLVED SOLIDS mgtL 56 617.00 190.00 493.96 83.86 581.18 
I TOTAL ORGANIC CARBON mg/L 54 16.00 2.00 4.07 2.39 6.56 
I TOTAL SUSPENDED SOLIDS mglL 35 130.00 4.00 36.10 34.54 72.02 

. 

. 
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Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

ALUMINUM 1 lJg/L 
ANTIMONY I P9/L 

CADMIUM I 

BARIUM 1 M I L  
BERYLLIUM ! IJgIL 

CALCIUM I P9/L 
CESIUM t 

LOCATION: SW060 

11 I 4.930.00 1 19.10 . 527.03 j 1,461.26. 2.046.73 
1 I 18.90 1 18.90 ' 18.90 [ 
19 1 231.00 1 23.50 , 165.59 I 46.35 213.79 
2 1  1.30 I 1.10 . 1.20 f 0.14 1.35 
1 1 3.50 i 3.50 . 3.50 I 

19 11 23.000.001 1 1,300.00 88.642.1 1 I 27.575.78 I 11 7.320.92 
1 1 50.00 1 50.00 : 50.00 

~ ~ ~~~ ~~ ~~ ~ ~~ 

# Max. Min. Avg. Sample 85% 
Chemical Name ' Units Samples Value Value Value Standard Value 

Deviation 

CHROMIUM pg/L 1 2 I 12.50 i 7.80 j 10.15 I 3.32 

COBALT ClglL 2 I 5.70 I 3.50 4.60 I 1.56 

IRON I vg/L 15 4,520.00 I 8.70 381.88 I 1,147.37 
COPPER vg/L 7 I 10.90 1 2.70 4.94 I 2.89 

13.61 
6.22 
7.95 

1.575.15 
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LITHIUM 1 pg/L I 18 I 11.90 I 2.10 7.53 j 2.00 

MAGNESIUM 1 Pg/L I 19 I17,400.001 1,950.00 14,211.05! 4.340.12 
 MANGANESE i W- I 18 I 68.40 ! 2.80 16.93 1 23.18 

9.61 
18.724.78 I 

41.04 

MOLYBDENUM 1 pg/L i 1 I 3.60 I 3.60 3.60 ; I 
POTASS I UM 1 pg/L I 17 5,010.00 ! 746.00 1.829.71 I 1.099.79 I 2.973.49 

7 

SELENIUM i pg/L 5 1 3.80 / 1.10 1.90 j 1.12 I 3.06 
SILICON I vg/L I 23 j 11.400.00 j 985.00 5.633.70 1,684.89 1 7,385.98 
SILVER I PglL 3 !  4.40 2.20 3.47 j 1.14 4.65 
SODIUM 1 Pg/L 19 ~42,700.00~26.700.C0.34.121.05~ 4.811.63 39,125.14 

20 1 561.00 I 61.00 . 445.53 I 135.60 586.55 1 STRONTIUM I P W  
T,HALLIUM 1 w- 1 1 1.80 j 1.80 1.80 ! 

,ZINC 1 P9/L I 
VANADIUM I pg/L I 3 . I  14.00 2.40 ' 6.80 I 6.29 I 13.34 

14 1 547.00 i 3.50 284.71 ] 169.23 I 460.71 ; 

'HEXADECANOIC ACID i I I 1 5.00 j 5.00 . 5.00 J 
I METHYLENE CHLORIDE I pglL I 1 I 2.00 I 2.00 i 2.00 I 

TRICHLOROETHENE I P9lL 1 
TETRACHLOROETHENE i pg/L I 8 I 20.00 1 3.00 j 12.13 I 5.72 I 18.07 

TRICHLOROFLUOROMETHANE I pglL 1 1 I 6.00 I 6.00 6.00 1 
7 1 16.00 I 6.00 i 11.29 I 3.40 I 14.82 1 



1 '  ! 1 NEPTUNIUM-237 pCUL I 2 
PLUTONIUM-236 pCi/L 1 
PLUTONIUM-239/240 pC2L 8 

. 

-0.22 1 -0.37 I -0.30 1 0.11 -0.18 
0.00 I 0.00 I 0.00 1 
0.04 0.00 1 0.02 J 0.01 0.03 

Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

' 

LOCATION: SW060 

Chemical Name 
# Max. Min. Avg. Sample 85%'. 

Units Samples Value Value Value Standard' Value 
Deviation 

FINAL Page: B - 51 
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Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

:ALUMINUM 
/ANTIMONY 
1 ARSENIC 
[BARIUM 
/BERYLLIUM 
[CADMIUM 
ICALCIUM 
I CESIUM 
1 CHROMIUM 
i COBALT 

I 

LOCATION: SW061 

pg/L I 67 I19.000.00 1 14.80 ' 567.57 I 2,375.69 I 3.038.28 I 
P9/L 1 13 37.40 I 20.10 28.98 I 6.56 I 35.81 
P9lL 1 11 3.50 1 .oo 1.85 I 1.02 2.91 
pg/L I 127 I 258.00 22.80 154.70 ' 26.35 182.11 
W L  10 1.80 0.36 1.02 0.51 1.54 
P9/L 6 4.70 1.60 2.83 1.23 4.11 
V9/L 127 108.000.00 11,100.00 81.652.76 14.476.24 96.708.04 
W L  6 110.00 50.00 63.33 23.38 87.65 
pg/L 13 37.10 1 2.70 6.98 I 9.20 16.54 
p g / ~  1 i o  j 11.40 1 1 .so 3.72 1 2.95 6.79 

~ 

Chemical Name 

:IRON I pg/L I 97 (24.500.00 
:LEAD P9L 1 47 92.50 
i LITHIUM PQ/L I 92 21.60 

:MANGANESE pg/L I 127 496.00 
I MAGNESIUM - p g / ~  j 127 28.80o.00 

u Max. Min. Avg. Sample 85% 
Units Samples Value Value Value Standard Value 

Deviation 

6.80 1 563.61 1 2.503.55 3.167.31 1 
0.80 1 5.61 13.47 19.62 I 
2.40 8.75 3.00 11.87 

i.950.00 15,321.02 2,735.17 18,165.60 
2.80 66.75 65.03 134.37 

!MERCURY W L  I 6 0.88 j 0.13 I 0.32 0.28 

FINAL 

0.61 
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!MOLYBDENUM P9/L 1 12 11.50 1 1.70 I 3.67 2.70 6.48 

'NICKEL vglL I 6 21.40 1 2.70 1 9.70 .I 6.82 I 16.79 

POTASSIUM 
,SELENIUM 

pg/L 1 116 13.600.00/ 837.00 I 2.081.16 1 1.852.17 1 4.007.42 
pg/L i 35 1 7.40 I 1.00 1 1.81 j 1.14 1 3.00 I 

TIN 
:VANADIUM 

pg/L 3 I 64.00 I 9.80 I 29.67 29.86 1 60.72 1 
P91L I 32 1 57.30 I 2.40 I 8.80 I 10.62 I 19.85 1 

! 1.1-DICHLOROETHANE pg/L I 22 I 7.00 
I 1.1-DICHLOROETHENE I pg/L j 1 1 11.00 

0.80 1 1.99 I 1.32 1 3.36 1 
11.00 i 11.00 1 I I 

! 2-HEXANONE 1 pg/L i I j 12.00 1 12.00 1 12.00 

j 4-METHY L-2-PENTANONE I pg/L I 1 1 11.00 I 11.00 1 11.00 1 I 
I ACETONE 1 pg/L I 5 1 55.00 I 2.00 22.40 1 25.15 I 48.55 

!BENZENE 1 P9lL 1 1 4.00 ! 4.00 I 4.00 1 I 
1 



1 

Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

! 

LOCATION: SW061 

Chemical Name 
.# Max. Min. Avg. Sample 85% 

Units Samples Value Value Value Standard Value 
Deviation 

i 1 ! 4.00 i 4.00 4 00 i [BENZOIC ACID I UdL I 1 

TRICHLOR~FLU~ROMETHANF\ ~ pgiL I 1 '  I 7.00 i . 7.00 7.00 I 
VINYL CHLORIDE 1 IJdL I 20 I 37.00 i 1.00 7.00 i 7.95 1 
CHEMICAL GROUP: RADIONUCLIDES 

15.27 I 

AMERICIUM-241 pCVL 1 43 1.33 0.00 0.06 I 0.21 0.28 

GROSS ALPHA pCVL 57 14.00 \ -0.54 , 4.78 3.04 7.95 1 
CESIUM-137 pCi/L 12 1.20 ! -0.60 0.22 j 0.54 0.78 , 

GROSS'BETA pCi/L 64 34.00 i 2.04 ' 7.55 7.29 1 15.14 I 
NEPTUNIUM-237 pCilL 3 0.14 -0.22 . -0.03 I 0.18 1 0.15 1 
PLUTONIUM-236 , pCi/L 9 0.04 j -0.11 -0.01 I 0.04 1 0.04 

PLUTONIUM-238 1 pCi/L , 4 0.03 ! -0.02 0.01 ~ 0.02 1 0.04 

PLUTONIUM-239l240 I PCVL 44 0.63 : 0.00 0.05 : 0.12 [ 0.18 
RADIUM-226 1 pCi/L 7 0.70 j 0.17 y 

STRONTIUM-90 j PCVL 1 1 0.22 ; 0.22 

I STRONTIUM-89 1 pCi/L 1 0.29 0.29 0.29 I I 

STRONTIUM-89.90 1 p c i / ~  1 27 8.61 j 0.07 1.64 2.57 .I 4.31 ! 

TOTAL RADIOCESIUM j pCi/L \ 2 1.20 i 0.33 0.77 0.62 I 1.40 I 
TRITIUM 1 pCi/L 7 390.00 f -25.10 109.08 i 133.93 j 248.37 I 
URANIUM, TOTAL I pCilL 7 6.30 I 5.00 . 5.71 I 0.58 1 6.31 

URANIUM-234 j pCi/L 1 3 4.00 I 0.87 I 2.46 1 1.57 I 4.08 

URANIUM-235 i pCVL 1 40 0.54 1 -0.03 0.12 0.12 1 0.24 I 

I 

0.22 I i 

j'URANIUM-233.-234 j p c v ~  I 62 I 6.17 j 0.02 ; 2.38 1 1.12 ! 3.55 1 

URANIUM-238 I DCi/L 1 66 5.67 I 0.01 ~ 2.19 i 1.06 ! 3.29 I 

I 

~~~~ ~ ~~~~ 

CHEMICAL GROUP: WATER QUALITY PARAMETERS 

BICARBONATE AS CAC03 1 mg/L 1 65 I 322.00 I 19.60 226.37 I 47.53 1 275.81 i 
CARBONATE AS CAT03 1 mg/L I 10 25.50 1 4.00 i 11.70 I 7.38 1 19.38 

DISSOLVED ORGANIC CARBO mg/L 1 12 12.30 3.00 I 5.33 I 3.18 I 8.64 I 
64 1 0.32 j 0.76 i 0.17 1 0.93 I FLUORIDE mglL 1.10 

NlTRATElNlTRlTE mg/L 12 I 5.20 1.50 : 3.70 i 1.13 1 4.88 I 

CHLORIDE mg/L 64 104.00 j 10.10 i 56.26 1 14.72 1 71.57 
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Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

NITRITE I mglL 
OIL AND GREASE j mg/L 
ORTHOPHOSPHATE 1 mg/L 
PHOSPHORUS I mglL 
SULFATE I ma/L 

LOCATION: SW061 

1 I 0.03 1 0.03 I 0.03 I I 
1 I 9.00 1 9.00 i 9.00 1 I 
3 I 0.06 I 0.05 I 0.05 1 0.01 I 0.06 
1 1 0.74 I 0.74 j 0.74 I 
6 4 1  89.10 1 10.80 1 37.60 1 10.34 I 48.35 

Chemical Name 

TOTAL ORGANIC CARBON I mglL 1 64 I 37.00 I 2.00 ! 4.63 4.59 I 9.40 

# Max. Min. Avg. Sample 85% 
Units Samples Value Value Value Standard Value 

Deviation 

, 
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Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

i LITHIUM I pg/L I 16 1 14.00 I 5.70 I 9.44 I 2.24 
' MAGNESIUM I lJ@L I 18 18;700.00 7.620:OO 113,533.33 I 3.396.51 
,MANGANESE 1 16 159.00 8.70 I 39.27 I '37.73 
iMOLYBDENUM pglL I 1 4.20 4.20 I 4.20 I 
.- 

LOCATION: SW068 

11.77 
17,065.70 

78.51 , 

Chemical Name 

'NICKEL P9/L I 1 

:SELENIUM - w- 1 1 

POTASSIUM P9/L 1 18 

!SILICON P9/L 22 
SODIUM PglL 18 

' STRONTIUM lJg/L 18 -- 
VANADIUM i IJglL 7 

,ZINC I UdL I 9 

~~ ~~ ~ 

# Max. Min. Avg. Sample 05% 
Units Samples Value Value Value Standard Value 

Deviation 

8.70 8.70 1 8.70 [ I 

1.10 1.10 1 1.10 I I 
5.750.00 1,760.00 I 2,751.11 I 1,104.09 3.899.37 

7,120.00 1.410.00 I 4,548.18 1 1,653.72 6.268.05 
62,700.00 21,000.00 135,716.67 !11,623.11 1 47.804.70 

500.00 253.00 I 380.94 1 88.73 i 473.22 1 
4.10 i 2.40 j 3.14 i 0.58 I 3.75 I 
58.00 I 9.80 I 24.83 ! 17.64 1 43.18 ; 

- 
1 AMERICIUM-241 
!CESIUM-137 
I GROSS ALPHA 

CHEMICAL GROUP: ORGANICS 

pCi/L I 5 I 0.11 I 0.00 I 0.03 I 0.05 I 0.07 1 
pCi/L 5 1 0.27 I -0.14 1 0.04 1 0.15 1 0.20 I 
pCi/L 1 7 1 7.00 I 0.93 I 4.42 I 2.15 [ 6.65 j 

ACETONE 1 P9/L I 1 1 9.00 1 9.00 I 9.00 I 1 

METHYLENE CHLORIDE 1 us/L I 1 ! 7.00 I 7.00 I 7.00 I 

I GROSS BETA J pCi/L 1 9 I 9.80 
i NEPTUNIUM-237 pCi/L 1 2 I 0.22 ' 

! PLUTONIUM-239/240 pCi/L I 7 0.01 

-10.00 I 3.83 1 5.77 1 9.83 I 
0.20 ! 0.21 1 0.01 0.22 
0.00 j 0.00. 1 0.00 j 0.01 i 

i 

I RADIUM-226 

-~ 

FINAL 

pCVL 1 3 0.69 I 0.19 1 0.35 ! 0.29 0.66 I 
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i STRONTIUM-89 1 pCi/L I I 
I STRONTlUM-89,90 ! .pCi/L I 5 

I 0.27 1 0.27 i 0.27 I i 
0.75 j 0.33 j 0.58 ! 0.16 i 0.75 j 



Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

STRONTIUM-90 
TRITIUM 
URANIUM-233.-234 
URANIUM-234 
URANIUM-235 
URANIUM-238 

LOCATION: SW068 

pCilL I 1 1 0.15 i 0.15 0.15 j I 

pCVL I 6 319.60 I 75.32 164.22 i 86.01 I 253.67 
pCVL 6 3.02 ! 0.86 . 2.24 ! 0.76 I 3.03 
pCVL 3 2.80 f 1.80 2.27 I 0.50 I 2.79 
pCVL 7 0.15 0.05 . 0.11 I 0.04 I 0.15 
pCVL 9 3.00 1 1.10 ! 2.27 1 0.68 I 2.97 

~ ~~ ~ ~~ ~ ~~ 

# Max. Min. Avg. Sample 85% 
Chemical Name Units Samples Value Value Value Standard Value 

Deviation 

I .. 1 BICARBONATE AS CAC03 I mglL 
1 CARBONATE AS CACO3 I mglL 
/CHLORIDE I mglL 

10 206.00 1 92.00 151.60 I 42.53 1 195.83 
3 30.20 i 12.30 18.33 1 10.28 I 29.02 
9 1  140.00 ! 37.90 72.79 I 28.93 1 102.88 

L 1 

DISSOLVED ORGANIC CARBO mglL 7 1 7.40 , j  3.00 5.46 1.79 I 7.32 I 

FLUORIDE mglL 9 I 0.82 I 0.32 0.51 ! 0.15 I 0.77 
NlTRATElNlTRlTE mglL 10 I 10.00 I 0.47 2.75 I 2.70 I 5.56 

OIL AND GREASE mglL 1 I 8.60 j 8.60 ' 8.60 
PHOSPHORUS mglL 3 0.09 0.05 0.07 i 0.02 1 0.09 
SULFATE ' mglL 9 56.60 20.60 37.38 I 10.33 I 48.13 
TOTAL DISSOLVED SOLIDS mglL 9 488.00 ! 208.00 363.33 I 77.65 j 444.09 
TOTAL ORGANIC CARBON mglL 9 22.00 1 3.60 , 7.56 j 5.57 1 13.34 

TOTAL SUSPENDED SOLIDS I mglL 11 I 146.00 I 14.00 43.55 I 51.14 1 96.73 

NITRITE mglL 2 I 0.08 0.00 0.04 0.05 0.09 
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Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

LEAD vg/L 10 4.10 1.30 I 2.34 1 0.92 3.30 
LITHIUM IJglL 16 13.70 5.70 I 9.16 I 1.85 , 11.08 

' MAGNESIUM IJW 16 18,700.00 9,400.00 I13.950.001 2.678.81 , 16.735.96 
MANGANESE vg/L 16 160.00 6.70 I . 46.36 I 41.32 I 89.34 ! 
POTASS I U M pg/L 1 16 , 3,930.00 1.820.00 I 2.606.25 1 576.41 ' 3.205.72 I 

LOCATION: SW069 

!SELENIUM 
1 SILICON 

~ ~ 

# Max. Min. Avg. Sample 85% 
Chemical Name Units Samples Value Value Value Standard Value 

Deviation 

WlL I 1 1.70 1.70 I 1.70 1 I 1 

CrglL I 20 1 7,440.00 1,540.00 1 4.690.50 I 1.552.49 6,305.09 ; 
SODIUM i ' pglL 1 16 j47,700.00 1 21.000.00 1 31.906.25 
STRONTIUM vgiL 1 16 487.00 280.00 I 380.13 

,VANADIUM vglL I 5 3.90 1 2.50 i 3.26 
ZINC IJglL 1 11 28.80 1 6.50 1 14.64 

FINAL 

6.91 3.32 1 39,096.10 i 

0.65 3.94 1 
7.11 22.03 1 

66.57 I 449.35 I 

Page: 0 - 57 

:METHYLENE CHLORIDE 1 VglL i 1 
i TETRACHLOROETHANE I IJglL : I  

8.00 I 8.00 8.00 i I 

50.00 I 50.00 j 50.00 I 

GROSS ALPHA 1 pCi/L I 8 1 12.00 1 1.64 
GROSS BETA pCi/L 8 9.50 2.57 
NEPTUNIUM-237 I p c i k  , 2 0.23 0.19 0.21 1 0.03 I 0.24 

PLUTONIUM-239l240 I pCVL 6 0.09 0.00 0.02 i 0.04 0.06 ~ 

' RADIUM-226 I pCi/L 1 1.30 1 1.30 1.30 I 
1 STRONTIUM-89 I pCilL 
STRONTIUM-89.90 i pCi/L 

1 pci/L STRONTIUM-90 

I I 1 0.33 I 0.33 1 0.33 1 I 
4 I 0.61 1 0.33 1 0.45 I 0.13 ! 0.59 i 
1 1 0.13 1 0.13 I 0.13 I i 

{ 



Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

URANIUM-233,-234. I pCi/L I 5 I 3.90 I 1.81 2.58 j 0.82 I 3.43 
' URANIUM-234 1 pCi/L 1 3 1 3.60 I 1.70 I 2.67 I 0.95 j 3.66 
' URANIUM-235 I pCi/L I 5 I 0.21 I -0.02 I 0.07 I 0.08 [ 0.16 

LOCATION: SW069 

, 

- ~ 

# Max. Min. Avg. Sample 85% 
Chemical Name Units Samples Value Value Value Standard Value 

Deviation 

: BICARBONATE AS CAC03 1 mg/L 9 I 199.00 I 123.00 1 154.89 1 23.65 1 179.48 
I CARBONATE AS CACO3 1 mg/L 1 I 12.50 I 12.50 1 12.50 I 

I DISSOLVED ORGANIC CARBO 1 mg/L 4 1 15.00 1 4.00 8.00 ] 4.81 13.01 

' FLUORIDE mglL 8 0.86 1 0.46 0.66 I 0.12 0.78 

I 
I CHLORIDE I mg/L 8 I 89.10 1 40.60 62.53 i 15.40 I 78.54 1 

I -  

TOTALORGANICCARBON i mg/L I 6 1 19.00 I 4.90 ! 7.80 ! 5.54 ! 13.56 / 
TOTAL SUSPENDED SOLIDS 1 mg/L I 12 I 212.00 I 7.50 1 71.29 I 77.04 i 151.41 1 

' NITRATE/NITRITE mglL 
NITRITE mglL 

PHOSPHORUS 1 mg/L 
SULFATE 1 mg/L 

'OIL AND GREASE 1 mg/L 

.___ 

FINAL 

8 3.00 1 0.20 1.64 I 0.90 2.58 I 
4 0.06 0.02 1 0.03 0.02 , 0.05 

5 1 0.84 0.06 1 0.29 I 0.32 . 1 0.62 

8 I 69.60 20.60 I 39.64 1 14.17 1 54.38 I 

2 I 6.70 5.90 I 6.30 1 0.57 j 6.89 1 
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Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

ALUMINUM )19/L 17 1,790.00 I 23.00 462.86 I 486.69 1 969.02 

BARIUM IJW 21 160.00 I 30.00 . 93.79 37.18 1 132.46 
BERYLLIUM IJW 3 . 1.50 1 0.50 , 0.83 0.58 I 1.43 ' 
CADMIUM P9/L 5 1.90 1 1.20 1 S O  0.33 I 1.84 
CALCIUM W L  22 80,800.00 I26,500.00 51.650.00 15.580.75 I 67.853.98 
CESIUM IJW 5 80.00 I 50.00 56.00 13.42 I 69.95 
CHROMIUM pg/L . 3 63.00 1 2.00 . 22.97 . 1 34.68 I 59.04 
COPPER Pg/L 14 12.00 : 2.20 . 5.14 j 2.56 I 7.80 
IRON pg/L ! 20 1,390.00 j 12.20 440.56 j 425.94 1 883.54 

16 1 7.80 0.90 2.69 1.78 1 4.55 
LITHIUM ' P9/L 20 11.40 1 3.90 7.77 j 1.82 1 9.67 
MAGNESIUM P9/L 22 19;600.00: 4.840.CO 12.404.55 j 4,213.54 I 16.786.63 
MANGANESE ' W L  22 155.00 6.80 4 7 . 2 6  1 38.14 1 86.92 
MERCURY vg/L 1 
MOLYBDENUM P9/L 2 6.10 i 4.50 ' 5:30 I 1.13 1 6.48 
NICKEL P9lL 3 37.00 1 6.50 17.17 1 17.19 1 35.05 

ANTIMONY P9'L , 2 18.80 I 17.00 : 17.90 1 1.27 i 19.22 

- 

LEAD I JJ9lL 

0.20 1 0.20 : 0.20 1 - 

LOCATION: SW070 

' 

' 

1 

~~ 

Chemical Name 
# Max. Min. Avg. Sample 85% 

Units Samples Value Value Value Standard Value 
Deviation 
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Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

1 NEPTUNIUM-237 1 pCi/L j 2 
PLUTONIUM-236 1 pCilL 1 1 
PLUTONIUM-238 I pCi/L 1 

PLUTONIUM-239/240 I PCi/L I 7 
RADIUM-226 I pCi/L I 1 

STRONTIUM-90 1 PCilL I 1 

STRONTIUM-89 1 PCi/L I 1 

I STRONTIUM-89.90 I PCi/L 1 8 

:TRITIUM 1 PCi/L 1 8 

I URANIUM-234 I PCi/L 3 
1 URANIUM-235 1 PCi/L 8 
URANIUM-238 1 PCi/L 12 

1 URANIUM-233.-234 I pCi/L I 8 , 

LOCATION: SW070 

0.24 [ 0.19 I 0.22 I 0.04 I 0.25 1 
0.01 1 0.01 0.01 i I 

-0.01 1 -0.01 j -0.01 i I ! 
0.02 0.00 1 0.01 j 0.01 1 0.01 
0.21 0.21 I 0.21 1 I 

i 

0.08 0.08 1 0.08 I I 

0.96 0.96 1 0.96 i 1 
5.98 0.27 1 1.15 I 1.96 1 3.18 1 

I 

320.00 I -36.20 j 116.52 j 115.98 i 237.13 j 
3.67 0.24 i 1.65 1.09 I 2.78 i 
3.00 1.50 1 2.37 1 0.78 I 3.17 I 
5.69 0.06 1 0.81 1.97 1 2.86 I 
7.93 0.05 I 2.37 I 1.96 1 4.41 1 

Chemical Name 

BICAR6ONATE.AS CACO3 mg/L 1 13 
CARBONATE AS CACO3 mg/L 2 

I CHLORIDE mg/L I 11 
!DISSOLVED ORGANIC CARBO I mg/L I 9 
I FLUORIDE 1 mg/L 1 12 
i NITRATE/NITRITE / mg/L 1 IO 
I NITRITE j mg/L i 5 
:OIL AND GREASE I mg/L I 2 
\ORTHOPHOSPHATE - I mg/L 1 

# Max. Min. Avg. Sample 85% 
Units Samples Value Value Value Standard Value 

Deviation 

206.00 1 79.20 1 133.27 [ 43.96 1 178.99 1 
12.50 1 12.30 I 12.40 1 0.14 I 12.55 I 
83.00 I 27.00 1 50.05 i 17.51 I 68.26 I 
23.00 I 2.00 I 7.17 I 6.14 I 13.56 
0.82 1 0.35 j 0.56 i 0.16 j 0.72 ! 

3.00 I 0.23 j 1.44 : 0.82 I 2.29 ; 
0.16 0.03 0.07 j 0.06 0.13 
10.90 7.00 1 8.95 I 2.76 I 11.82 
0.24 0.24 I 0.24 I I ! 
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e 

;ALUMINUM 1 I 5 1 2,800.00 I 21.00 1 977.00 I 1,096.37 I 2.117.22 
i BARIUM I P9/L 1 8 1 i3o.00 1 68.00 106.63 I 18.59 I 125.95 
:CADMIUM I P W  I 2 1.60 1 1.50 1.55 I 0.07 i 1.62 
j CALCIUM 1 pg/L 1 8 84,000.00 (69,700.00 76,287.50 1 4.955.35 1 81.441.07 
j CESIUM 1 Pg/L I 3 70.00 I 60.00 63.33 i 5.77 I 69~34 
CHROMIUM i pg/L I 2 4.20 3.80 1 4.00 1 0.28 1 4.29 

!COPPER Pg/L 3 16.00 4.80 9.10 1 6.04 15.38 

j IRON Pg/L 7 2,000.00 20.50 560.21 1 730.58 1,320.02 

I LEAD vg/L 6 6.20 I 1.30 2.82 1.81 4.70 
I LITHIUM P9/L I 7 14.00 I 10.20 12.57 1.46 1 14.09 
!MAGNESIUM I pg/L 1 8 12,000.001 10,100.00 10,937.50 730.83 I 11,697.56 
' MANGANESE i clg1L I 7 23.00 1 5.20 11.74 7.56 1 19.61 
POTASSIUM i pg/L I 8 6,000.00 I 4.460.00 I 5.030:OO 531.22 1 5.582.47 
SELENIUM j PgiL 1 7 14.00 1 2.60 6.29 4.55 1 11.02 

Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

I 

LOCATION: SW084 

.. 
SILICON i pglL I 15 I 8.780.00 I 5,510.00 

Chemical Name 

6,599.33 1 1,167.94 7.813.99 

# Max. Min. Avg. Sample 85% 
Units Samples Value Value Value Standard Value 

Deviation 

TIN I P9/L 1 1 60.00 1 60.00 
VANADIUM I P W  4 f 7.60 I 2.10 
ZINC I lJg/L 8 1 155.00 9.50 

60.00 1 ! I 
4.88 I 2.34 I 7.31 
65.95 1 50.01 1 117.96 1 

- 
CHEMICAL GROUP: ORGANICS 
- 
ACETONE I I 1 I 14.00 I 14.00 I 14.00 1 I 
aloha-CHLORDANE I U Q ~ L  i 1 i o o o  ! 0.00 I ooo  i I 

I 
I 

[AMERICIUM-241 1 pCVL I 5 

GEOSS ALPHA i pCi/L j 5 
!GROSS BETA 1 pCi/L I 5 

jCESIUM-137 1 pCVL 1 3 

AROCLOR-1254-- ~ I IJglL i 1 I 0.54 1 0.54 [ 0.54 1 I 
i CARBON TETRACHLORIDE ! PglL I 1 I 13.00 i 13.00 I 13.00 i 

CHLOROFORM j PglL ! 1 1 40.00 I 40.00 j 40.00 I 

gamma-CHLORDANE j pg/L 1 0.00 0.00 0.00 j 
- 

. HEPTACHLOR EPOXIDE ! vg'L I I 0.05 0.05 I 0.05 1 j , 
METHYLENE CHLORIDE 1 pg/L I 1 1 15.00 1 15.00 i 15.00 I I , 

; TETRACHLOROETHANE I P91L 1 1 i 7.00 I 7.00 I 7.00 j 

0.25 1 0.01 1 0.07 1 0.10 I 0.18 

2.43 1 8.05 8.90 2.95 1 5.52 1 
11.00 1 5.02 I 7.60 j 2.93 j 10.65 j 

0.55 I -0.16 I 0.22 I 0.36 1 0.60 

-~ 

CHEMICAL GROUP: RAD ION UC L I D ES 
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Summary Statistics for Surface-Water Dsta (Detects Only) 
1991 - 1993 

BICARBONATE AS CAC03 I mglL 1 5 166.00 I 133.00 ! 151.40 j 12.54 164.44 
CARBONATE AS CAC03 I mg/L I 1 13.30 1 13.30 13.30 .) 
CHLORIDE I mg/L I 5 39.30 26.60 32.44 1 5.69 , 38.36 
DISSOLVED ORGANIC CARBO 1 mglL [ 2 3.00 i 2.00 . 2.50 1 0.71 3.24 

\FLUORIDE ! mg/L I 5 0.67 i 0.41 0.54 1 0.12 I 0.66 
7 42.90 i 14.20 24.04 I 13.07 1 37.63 

NITRITE I mglL 1 4 0.08 1 0.02 0.05 j 0.03 I 0.08 
NlTRATElNlTRlTE I mglL I 

LOCATION: SW084 

1 

Chemical Name 

ORTHOPHOSPHATE ! mg/L 1 4 

# Max. Min. Avg. Sample 85% 
Units Samples Value Value Value Standard Value 

Deviation 

0.08 I 0.05 0 0 7  ; 0.02 1 0.09 1 

ITRlTlUM ; DCVL i 5 I 950.10 ; 550.00 736.96 ! 185.50 I 929.88 I 

I SULFATE I mg/L 1 5 87.50 ; 74.00 80 46 i 5.79 

 TOTAL DISSOLVED SOLIDS I mg/L 1 5 452.00 j 366.00 409.20 i 38.59 
TOTALORGANICCARBON 1 mg/L 1 2 4.00 ! 4.00 ' 4.00 i 0.00 

. .~ f I 

URANIUM-233,-234 i PCVL I 5 1 2.64 : 2.00 2 30 i 0.27 1 2.57 j 
URANIUM-235 j PCVL 1 4 I 0.13 0.GO 0.08 I 0.06 1 0.14 j 
URANIUM-238 j PCVL J 5 J  1.72 j 1.20 1.46 i 0.24 I 1.71 ] 

86.48 1 
449.33 , 

4.00 ! 

~ - 

CHEMICAL GROUP: WATER QUALITY PARAMETERS 

,TOTAL SUSPENDED SOLIDS I ms/L I 8 83.00 1 6.00 ' 45.88 ; 28.58 I 75.60 I 
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Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

ALUMINUM CtglL 9 I 2,500.00 
ARSENIC PdL 2 4.30 
BARIUM Ctg/L 12 130.00 
CADMIUM i PglL 3 2.60 
CALCIUM ClglL 12 87.000.00 
CESIUM W L  3 80.00 
CHROMIUM I 3 6.10 

COPPER , c19/L 7 15.00 
IRON I Pg/L 11 6.300.00 

LITHIUM PglL 12 15.30 
MAGNESIUM lrglL 12 21.300.00 
MANGANESE Pg/L 12 170.00 

COBALT W L  I 2 3.30 

LEAD I PglL 7 10.00 

. MERCURY PdL 1 1.10 
1 NICKEL 1 ug/L 2 18.90 
[POTASSIUM I CIglL 12 '6,600.00 
I SELENIUM I P9/L I 9 5.40 
SILICON I W/L 17 7,510.00 

LOCATION: SW086 

27.00 1 562.81 1 780.84 1 1.374.89 
2.30 1 3.30 I 1.41 1 4.77 
76.70 104.88 I 18.99 1 124.64 1 
1.20 . 1.90 1 0.70 I 2.63 I 

59.700.00 74,316.67 1 9,493.81 1 84,190.23 ' 
50.00 1 66.67 15.28 1 82.55 
2:20 I 3.63 1 2.15 1 5.86 

5.40 I 8.27 j 3.30 1 11.70 
27.00 1.287.39 I 1,890.00 I 3.252.99 

5.90 11.25 1 3.12 14.49 
8,500.00 11.756.67/ '3.310.04 15,199.11 

13.30 54.40 1 44.96 101.16 

4.60 1 11.75 1 10.11, I :'22.27 ! 
2,770.00 I 5,031.67 1 973.03 I 6.043.61 1 . 

1.30 1 2.60 1 1.45 1 4.11 [ 
4,430.00 1 5,967.06 j 860.57 i 6.862.05 j 

3.10 1 3.20 I 0.14 I 3.35 

2.70 4.94 1 2.41 7.45 

1.10 I 1.10 I i 

Chemical Name 
# Max. Min. Avg. Sample 85% 

Units Samples Value Value Value Standard Value 
Deviation 



Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

! URANIUM-235 1 pCi/L 
: URANIUM-238 I pCi/L 

LOCATION: SW086 

6 1 0.15 I 0.02 I 0.08 I 0.05 0.14 ! 
7 1 3.06 1 0.51 I 1.97 1 0.82 j 2.83 1 

Chemical Name 

' BICARBONATE AS CAC03 mg/L I 8 
,CHLORIDE mg/L 1 7 

:FLUORIDE mglL 7 
: NlTRATElNlTRlTE mg/L 9 
NITRITE mglL 4 

;DISSOLVED ORGANIC CARBO mg/L I 3 

# Max. Min. Avg. Sample 85% 
Units Samples Value Value Value Standard Value 

Deviation 

19o.00 j 98.10 1 162.89 1 29.22 ! 193.28 1 
39.40 I 27.00 32.54 I 4.64 1 37.37 I 

0.60 I 0.51 0.57 I 0.03 I 0.60 
42.20 1 11.00 18.99 I 8.97 I 28.32 
0.05 I 0.02 1 0.03 1 0.01 I 0.05 I 

4.70 1 2.00 3.57 1 1.40 I 5.02 

PHOSPHORUS I mg/L I 6 1 0.24 0.05 
SULFATE 1 mg/L 1 7 I 83.60 69.90 
-- 

FINAL 

0.10 I 0.07 I 0.17 1 
76.83 I 5.56 i 82.61 i 
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TOTAL DISSOLVED SOLIDS 1 mg/L I 7 I 492.00 350.00 427.14 I 51.12 i 480.31 ! 



Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 * 

ALUM IN UM PglL 9 
ANTIMONY PglL 8 
ARSENIC W L  3 

I BARIUM PglL 12 

LOCATION: SW087 

258.00 I 103.00 174.56 i 58.78 235.69 
188.00 101.00 133.50 1 30.44 165.16 
2.00 1 1.50 ' 1.77 1 0.25 2.03 

247.00 i 166.00 203.67 33.19 238.19 

~~ ~ ~ ~ 

# Max. Min. Avg. Sample 05% 
Chemical Name Units Samples Value Value Value Standard Value 

Deviation 

BERYLLIUM I IJglL 
CADMIUM 1 PglL 
CALCIUM I PglL 
CHROMIUM I IJglL 

COPPER J IJglL 
IRON 1 PglL 

COBALT I P9/L 

- 

2 1.50 j 1.50 ; 1.50 0.00 1 S O  
8 10.70 \ 6.10 8.66 1.74 10.48 
12 699.000.00.375.000.00494.500.00~115.226.65) 614,335.72 
9 46.60 1 5.90 36.28 I 13113 I 49.93 

4 69.90 ! 10.80 33 00 I 26.94 I 61.01 
6 , 273.00 42.10 132.37 i 105.64 1 242.23 

5 20.40 7.20 13 50 i 5.70 I 19.42 

FINAL 

LITHIUM ! PglL 
MAGNESIUM 1 P9/L 

rMANGANESE I vg/L 
I MERCURY I PglL 
i MOLYBDENUM 1 PglL 
NICKEL i PglL 
POTASSIUM I Pg/L I SELENIUM I IJglL 
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12 I 1.690.00 ! 1.050.CO 1.270.83 ! 202.33 ' /  -1.481.25 
12 239.000.001128.000.00 158,666.671 36.079.04 206.188.87 
12 74.50 : 31.10 47.74 I 15.23 63.58 
10 40,591.00 I 0.47 4.060.35 j 12.835.56 17,409.33 
4 21.40 j 19.70 2045 1 0.70 21.18 
9 43.20 \ 16.90 , 3'1 03 1 8.50 I 39.88 I 
12 455.000.00.291.000 00341.416.671 51.873.02 1 395.364.61 
10 6.70 ' 1 50 4 28 i '  2.03 j 6.39 I 

SILICON j pg/L I 3 
5 SILVER I I J W  

5,250.00 i 1.500.00 3.890.00 ! 2.076.37 I 6,049.42 1 
9.50 ' 2 40 5 40 j 2.61 I 8.11 

. 

I 2.00 j 2.00 2.00 1 ! I ACETONE I P W  ! 1 
CARBON DISULFIDE I P W  I 1 1.00 ! 1.00 1.00 I i 
CARBONTETRACHLORIDE j pgIL 1 1 1.00 i 1.00 ' 1.00 I 

- 
I J 

.CYANIDE I vglL j 2 
i METHYLENE CHLORIDE ; P9/L 1 
L 

1 
5.00 1 2.50 I 3.75 I 1.77 I 5.59 ; 
9.00 1 9.00 ' 9.00 1 I I I 

I pCi/L I AMERICIUM-241 
ICESIUM-137 I pCi/L 

7 I 0.34 I 0.00 0.05 I 0.13 1 0.19 1 
5 1 0.53 i -0.31 j 0.17 1 0.32 1 0.49 i 



Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

RADIUM-226 I pCi/L I 5 1.70 
STRONTI UM-89,90 1 pCi/L I 5 I 2.70 
TRITIUM I PCUL 1 8 I 6,500.00 

LOCATION: SW087 

1.10 1 1.35 1 0.25 ! 1.61 i 
0.40 I 1.37 I 1.13 I 2.54 i 

3,600.00 I 4.804.63 1 1.078.50 I 5.926.27 1 

Chemical Name 

URANIUM-235 1 pCUL I 8 1 17.00 
URANIUM-238 I PCVL 1 8 I 260.00 

# Max. Min. Avg. Sample 85% 
Units Samples Value Value Value Standard Value 

Deviation 

7.25 1 11.25 I 3.23 1 14.60 I 
150.00 I 198.65 1 39.28 I 239.50 ! 

DISSOLVEDORGANICCARBO mg/L 1 5 ! 8.00 I 5.00 1 6.60 
FLUORIDE mg/L I 8 1 1.90 1 .so 1.68 

8.18 1 1.52 I 
0.18 1 1.86 ! 

FINAL 

NITRATSNITRITE , mg/L I 8 I 8,820.00 
NITRITE . mg/L 1 8 I 1.40 
OIL AND GREASE mg/L I 4 I 0.80 
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1,000.oo 2.127.50 , 2.714.57 j 4,950.66 f 
0.22 0.74 1 0.36 f 1.11 1 
0.20 0.58 1 0.26 i 0.85 1 



Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

: ALUMINUM PglL 11 10,300.00 
j ANTIMONY 9 101.00 

LOCATION: SW088 

15.00 i 1,809.80 3.545.14 1 5.496.75 1 
55.50 1 74.97 1 14.62 I 90.17 I 

Chemical Name 

1' ARSENfC 

# Max. Min. Avg. Sample 85% 
Units Samples Value Value Value Standard Value 

Deviation 

vg/L 4 2.00 1.00 I 1..53 I 0.55 j 2.10 

' CADMIUM Pg/L 
!CALCIUM PdL 
j CESIUM P9/L 

i COBALT PglL 
:COPPER Pg/L 
:IRON 

!CHROMIUM lJg/L 

, LEAD P9/L 
LITHIUM P9/L 

,MAGNESIUM 1 PglL 
,MANGANESE PglL 
MERCURY P9/L . - ~  

FINAL 

7 I 9.90 2.30 I 6.20 1 2.77 I 9.08 i 
16 
1 . 70.00 70.00 1 70.00 I 

6 10.00 3.50 5.95 I 2.59 I 8.64 
7 28.20 5.50 15.76 I 8.05 1 24.13 
11 8,600.00 9.00 1,462.33 I 2.865.60 I 4.442.55 1 

1283,000.00 163.000.00~216,125.00~ 29.314.10 1 246.61 1.67 

11 39.40 5.80 23:95 1 9.47 1 33.80 

2 8.80 7.00 7.90 1 1.27 9.22 j 
16 479.00 194.00 i 375.31 I 79.74 j 458.24 I 
16 76.500.00 I38,500.00 158,075.00 1 10.013.02 I 68,488.55 I 
16 I 198.00 1 9.40 1 38.15 1 52.23 I .92.47 i 
10 1 1.60 I 0.21 I 0.50 ! 0.41 1 0.93 ! 

Page: B - 67 

MOLYBDENUM 

POTASSIUM 
, .- NICKEL 

.__- 

12.70 I 8.50 10.18 1.79 j 12.03 : 

Pg/L 16 118.000.00 41,200.00 187,537.50 122,145.51 ! 110.568.84 I 

N'L  I 4 
Pg/L I , 8 23.80 I 9.80 I 17.06 i 4.82 j 22.07 

SELENIUM I vg/L 15 
SILICON I PglL 4 
SILVER 1 W L  8 
SODIUM I pg/L \ 16 - 

3.60 1.50 I 2.46 I 0.61 / 3.10 
4,710.00 1,890.00 1 3.482.50 1 1.283.42 I 4.817.25 i 

8.20 2.40 ~ 4.49 I 2.06 I 6.63 i 
576,000.00~278.000.00~460~562.50~ 80.487.65 I 544.269.66 ! 

1 3.00 :ACETONE I I 
' !CARBONTETRACHLORIDE 1 pg/L 1 5 13.00 
i CHLOROFORM lJg/L 1 3 3.00 
!CYANIDE Pg/L 1 6 15.00 

I 3.00 j 3.00 I I 
I 

2.00 I 6.00 i 4.64 I 10.82 1 
1.00 1 2.00 1 1.00 1 3.04 I 

3.50 I 6.42 1 4.35 1 10.94 1 
;METHYLENE CHLORIDE P9/L I 2 5.00 I 5.00 5.00 i .O.OO 5.00 1 
TRICHLOROETHENE 5 1 9.00 1 2.00 I 5.00 j 2.74 j 7.85 I Pg'L I 



Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

GROSS ALPHA 1 pCVL I 9 200.00 i 30 00 99 75 i 51.55 I 153.35 

NEPTUNIUM-237 pCilL . 2 I 0.09 . -0.07 0.01 J 0.11 J 0.13 
PLUTONIUM-239/240 pCVL 8 I 0.59 : 0.01 0.14 I 0.21 I 0.36 
RADIUM-226 1 pCi/L 5 1 1.80 ! 0 3 5  0.81 j 0.58 1 1.41 

STRONTIUM-89.90 1 pCilL 1 5 1 2.20 1 -0.06 0.77 0.85 1 1.65 
STRONTIUM-90 j pci/L 1 I 0.17 : 0.17 0.17 ! 

GROSS BETA pCilL 9 I 370.00 68.13 184.13 89.73 j 277.45 

STRONTIUM-89 1 pCVL 1 I 0.35 i 0.35 ' 0.35 [ I 

LOCATION: SW088 

TOTAL RADIOCESIUM 1 PCVL 
TRITIUM I PCi/L 

~~ 

Chemical Name 

1 I 1.00 ! 1.00 1.00 j I I 
9 2,355.00 ! 1.1OO.CO 1.725.75 452.56 I 2.196.41 

# Max. Min. Avg. Sample 05% 
Units Samples Value Value Value Standard Value 

Deviation 

UFANIUM-233,-234 I PCVL I 7 
URANIUM-234 pCilL I 2 
URANIUM-235 PCVL I 9 

159.60 ' 9.08 86.07 1 46.56 134.49 
120.00 : 44.00 82.00 i 53.74 1 137.89 1 
4.80 i 0.51 2.90 ! 1.50 I 4.46 

URANIUM-238 

0 '  
DCi/L I 9 1 99.39 5.11 53.71 I 28.05 I 82.89 ! 

FINAL 

BICARBONATE AS CAC03 I mglL I 11 1 290.00 0.00 226.09 : 78.98 1 308.23 ' 

CHLORIDE i mglL 1 10 I 140.00 33.00 9769 ; 26.56 1 125.32 

FLUORIDE I mg'L I 10 I 1.30 ' 0.84 1.10 j 0.15 1 1.26 
NITRATE/NITRITE I mg/L I 10 1 817.00 ' 220.00 441.70 j 150.00 I 597:70 

CARBONATE AS CAC03 ! mglL . I 1 1 1.00 : 1.00 1.00 ' I 

DISSOLVEDORGANICCARBO 1 mglL i 6 ! 8.00 5.00 6.33 ; 1.03 I 7.41 
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f NITRITE i mglL I 10 
6 

1 ORTHOPHOSPHATE I mg/L j i o  
I OIL AND GREASE i mg/L I 

0.40 ' 0.05 0.17 0.10 0.27 , 
0.90 0.40 0.68 j 0.21 j 0.91 I 

0.06 0.01 0.04 j 0.02 I 0.06. 

PHOSPHORUS I mg/L I 9 1 0.20 : 0.02 0.09 ; 0.07 I 0.16 
I SILICA I mglL j 8 ! 6.50 ' 4.60 5.83 0.56 6.40 



Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

ALUMINUM PgIL 11 4.890.00 
ANTIMONY PglL 2 67.50 
ARSENIC P91L 8 3.30 
BARIUM PglL 9 208.00 
BERYLLIUM PglL 2 10.50 
CADMIUM I 8 , 44.10 

CESIUM I P91L 1 50.00 

COBALT 1 4 32.20 ' 

CALCIUM 1 PgIL 12 j681,ooo.oo 

CHROMIUM I P91L , 3 19.40 

LOCATION: SW090 

58.40 1 1.356.80 1 1.653.52 i 3.076.46 I 
22.60 I 45.05 31.75 [ 78.07 
2.00 2.60 0.60 3.23 
9.30 63.67 74.69 141.34 
7.70 13.10 7.64 21.04 
3.50 13.21 13.93 27.70 I 

50.00 1 50.00 I 

3.90 I 17.63 I 12.79 30.93 ' 

1 i.ioo.oo ji54.075.001238.677.381 402,299.48 

I 
7.00 I 12.53 I 6.31 19.09 ' 

~~ ~~ 

# Max. Min. Avg. Sample 85% 
Chemical Name Units Samples Value Value Value Standard Value 

Deviation 

COPPER i W L  12 205.00 ~ 1 -  22.00 I 122.71 I 5 4 . 2 C  179.i4- 

I IRON I IJg/L 
LEAD I 
LITHIUM I PglL 
MAGNESIUM PglL 
MANGANESE Pg/L 
MERCURY P91L 

~~~~~ 

CHEMICAL GROUP: RADIONUCLIDES 

12 ~114;OOO.OO' 66.40 17.485.18 138,904.85 1 57,946.22 
6 1 7.80 1.00 4.07 ' 2.53 [ 6.70 
12 4,090.00 150.00 1 1,049.67 1,375.64 1 2.480.33 
12 154,000.00 2,430.00 135.063.33 56.068.04 i 93.374.10 
12 1,140.00 1.10 1 204.05 411.14 1 631.64 
2 0.25 0.23 I 0.24 I 0.01 1 0.25 1 

MOLYBDENUM j PglL I 3 12.90 1 3.60 1 9.13 1 4.90 I 14.22 ! 
NICKEL I PgIL 1 8 80.70 1 3.10 j 32.30 I 28.65 ! 62.09 
POTASSIUM i .w I 12 !990,000:00/ 89,000.00 i378.333.331316.289.95j 707.274.88 j 

SELENIUM I iJm I 2 I 2.00 1 1.20 I 1.60 \ 057  I 2.19 j 

FINAL 

SILVER j P91L .3 1 9.20 I .2.40 1 6.67 j 3.72 ; 10.53 ! 
SODIUM i Pg/L 12 ~980.000.00~132,000.00~381.166.67/243.485.24! 634.391.31 1 

12 1 3.680.00 I 59.70 ~ 876.31 1.326.31 2.255.67 I 
I 

STRONTIUM j N I L  
THALLIUM . i PglL 1 j 1.00 I 1.00 1 1.00 j I 

TIN i PglL I 4 I 25.20 I 11.00 I 18.85 1 5.99 1 25.08 
VANADIUM I P9/L I 7 26.00 1 3.70 I 10.01 i 7.57 i 17.88 I 

385.00 I 32.40 148.81 I 118.86 i 272.43 j 
k 
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CHLOROBENZENE 1 IJg'L 1 1 I 2.00 
CYANIDE i Pg'L i I 4 \ 211.00 

2.00 I 2.00 I 
88.00 138.25 1 54.14 j 194.55 1 

AMERICIUM-241 I pCVL 
CESIUM-137 i pCilL 

GROSS ALPHA 1 pCVL 

7 1 0.68 1 0.01 1 0.18 1 0.23 1 0.42 I 
5 1 0.83 1 -0.14 1 0.36 1 0.39 1 0.77 

7 1 880.00 I 58.22 1 287.30 1 281.15 1 579.70 ; 



Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

! NEPTUNIUM-237 1 pCi/L I 2 I 0.10 
' PLUTONIUM-239/240 1 pCi/L 7 I 0.19 
1 RADIUM-226 j .  pCi/L 3 1 1.34 

' STRONTIUM-89 ; pCi/L 1 1 0.03 
: STRONTIUM-89.90 ! pCi/L 4 I 2.15 
' STRONTIUM-90 i pCi/L 1 I 0.22 

LOCATION: SW090 

-0.08 1 0.01 I 0.13 1 0.14 I 
0.02 j 0.09 1 0.07 I 0.16 
0.10 ! 0.53 0.70 1 1.26 
0.03 1 0.03 I 
0.45 1 1.07 0.75 1 1.85 1 
0.22 j 0.22 j 

Chemical Name 

TRITIUM 1 PCVL 0.93 1 2,342.99 

# Max. Min. Avg. Sample 85% 
Units Samples Value Value Value Standard Value 

Deviation 

3.592.18 1 6.078.86 

UFWNIUM-233.-234 i pCi/L 5 j 583.00 I 44.55 1 217.23 1 219.93 I 445.96 
' URANIUM-234 I pCi/L 2 J 780.00 190.00 I 485.00 I 417.19 918.88 

CHEMICAL GROUP: WATER QUALITY PARAMETERS 

, 

j URANIUM-235 1 pCVL 
1 URANIUM-238 I &i/L 

FINAL 

7 I 22.00 1.01 1 8.89 1 7.90 I 17.11 

7 I 330.00 1 17.38 I 124.79 1 119.62 1 249.20 I 
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CARBONATE AS CACO3 I mg/L ! 3 I 12.00 I 1.00 

CYANIDE I mglL I 2 i 0.06 0.06 

CHLORIOE i mg/L I 7 I 510.00 i 31.00 
5.00 1 6.08 I 11.33 1 
0.06 1 0.00 1 0.06 , 

174.29 I 177.17 1 358.54 1 

DISSOLVED ORGANIC CARBO i mg/L 1 4 j 18.00 14.00 I 15.50 1 1.91 i 17.49 

. _  
NlTRATElNlTRlTE i mg/L I 7 1 3,600.00 -- 
NITRITE j mglL I 6 2.00 
OIL AND GREASE I mg/L I 5 I 1.00 
.- 

160.00 j 1.187.14 1.324.21 1 2,564.32 1 
0.29 1 1.05 1 0.66 1 1.73 I 
0.40 I 0.62 I 0.25 j 0.88 I 

_- 
PHOSPHORUS ; mglL 1 7 1 0.38 
SILICA I mglL 1 5 ! 3.30 

! mg/L 1 7 I 480.00 SULFATE 

TOTALORGANIC CARBON I mg/L j 4 18.00 

- 

7 i24.000.00 
.- 
TOTAL DISSOLVED SOLIDS i mg/L I - .- 

0.09 I 0.17 0.10 j 0.27 
1.30 2.36 I 0.80 I 3.19 

21.00 j 183.29 159.58 I 349.24 
8.272.86 1 8.754.63 I 17,377.67 1 

14.00- I 16.00 I 2.31 j 18.40 ! 
1,200.00 



Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

ALUMINUM j pg/L 1 12 6,360.00 i 19.20 518.39 i 1.810.47 1 2,501.28 
ANTIMONY j W L  I 3 18.30 ; 15.30 17.07 I 1.57 1 18.70 

20 140.00 1 90.60 113.12 1 14.73 128.44 BARIUM I pg/L 
BERY LLIUM I W L  1 0.90 1 0.90 0.90 i 
CADMIUM j W L  1 1.50 ' /  1.50 . 1.50 1 
CALCIUM I Pg/L 20 99O.OOO.OOj 25,800.00 12 1.540.00!205.106.26' 334,850.51 
CESIUM I 5 130.00 / 50.00 ' 72.00 1 34.93 108.33 

COPPER ' ! lJgiL Pg/L 7 15.80 1 3.00 8.41 5.09 13.71 
COBALT 

IRON I pgiL 1 17 6,970.00 j 15.90 527.23 I 1,663.96 2.257.75 

CHROMIUM I IJdL 1 . . 5 s o  i 5.50 5.50 I 
1 5.50 j 5.50 5.50 1 

LEAD j pglL 13 13.00 I 1.20 3 3 5  3.39 i 6.88 

LOCATION: SW092 

1 

Chemical Name 

LITHIUM I 
MAGNESIUM i P9/L 

MERCURY j pg/L' 
MANGANESE I W L  

# Max. Min. Avg. Sample 85% 
Units Samples Value Value Value Standard Value 

Deviation 

20 I 30.00 ; 10.00 1590 5.19 i 21.29 
20 (24.0oo.00; 6.50o.00 ia.645.00: 4,682.05 I 23,514.33 

3 0.89 ! 0.20 0.45 I 0.38 0.85 
20 I 208.00 i 9.30 64.18 I 60.81 127.42 

- 
MOLYBDENUM ! w- i 2 15.90 340 9'65 i 8.84 18.84 
NICKEL I P9/L 2 23.00 1 16.90 19.95 ! 4.31 24.44 
POTAS SI UM i Wf- 20 4,750.00 j 1,290.00 3.296.50 1 679.47 4.003.15 
SELENIUM I w- 12 6.90 ; 1.30 2.97 1.62 4.65 
SILICON ! Pg/L 25 113,900.001 4,040.00 5.360.80 I 1.923.16 7,360.88 
SILVER i vg/L I 2 3.50 3.50 3.50 I 0.00 I 3.50 

I pg/L 20 157,700.00 , 25.100 00 44.930.00 I 7.632.00 1 52.867.28 SODIUM 

CHEMICAL GROUP: ORGANICS 

, 

I METHYLENE CHLORIDE ; pg/L 1 1 1 14.00 i 14.00 1400 i I 
2 I 2.00 j 1.00 1.50 0.71 2.24 I TRICHLOROETHENE i pg/L I 

AMERICIUM-241 1 . p c i / ~  \ 5 1 0.01 i 0.00 i 0.00 . I 0.00 I 0.01 1 

GROSS ALPHA j pCi/L I 9 8.50 1 0.69 4.75 1 2.98 1 7.85 1 
CESIUM-137 I pCi/L I 5 0.28 I -0.69 : -0.03 I 0.38 0.37 ! 
GROSS BETA ! pCi/L j 9 11.00 I 3.72 7.07 I 2.47 j 9.65 1 

0.01 : 0.00 j 0.01 I PLUTONIUM-239/240 i pCi/L I 6 j 0.01 ! 0.00 
RADIUM-226 j pCi/L I 3 j 0.23 i 0.01 0.12 j 0.11 [ 0.23 1 

-- ; pCilL 1 1 ! 0.05 0.05 0.05 ! i NEPTUNIUM-237 

CHEMICAL GROUP: RADIONUCLIDES 

FINAL Page: B - 71 



Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

0.72 I 4.04 
URANIUM-234 I pCi/L I 2 1 4.40 I 2.60 I 3.50 1.27 I 4.82 

'URANIUM-233.-234 I PCVL I 7 1 4.57 1 2.51 I 3.29 

LOCATION: SWO92 

' 

Chemical Name 

URANIUM-235 1 pCVL I 7 1 0.33 I 0.03 1 0.14 

# Max. Min. Avg. Sample 85% 
Units Samples Value Value Value Standard Value 

Deviation 

0.10 I 0.24 

ORTHOPHOSPHATE mglL I 2 1 0.08 0.08 1 0.08 0.00 

SULFATE mglL i 10 1 58.90 31.40 45.41 8.56 

~~ 

CHEMICAL GROUP: WATER QUALITY PARAMETERS 

I BICARBONATE AS CAC03 I mg/L I IO 1 324.00 I 168.00 1 251.70 I 51.15 1 304.90 I 
iCHLORlDE I mg/L I 10 1 80.60 1 40.10 59.20 I 12.88 I 72.59 I 
!DISSOLVED ORGANIC CARBO 1 mglL I 8 9.10 1 3.00 1 4.76 i 1.94 i 6.78 

0.08 I 
54.32 1 

NlTFLATElNlTRlTE 

~- 

FINAL 

mg/L I 10 I 8.70 I 3.80 I 5.74 1.75 7.56 ; 
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TOTALDISSOLVEDSOLIDS I mg/L I IO I 566.00 334.00 454.80 85.50 1 543.72 / 
TOTAL ORGANIC CARBON I mg/L I 9 I 7.00 3.00 , 5.04 j 1.14 6.23 ! 



Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

ALUMINUM ClW 16 l110,OOO.OO 17.00 18,104.83 131,326.23 50.684.11 
' ANTIMONY 2 j 39.30 16.00 27.65 1 16.48 44.78 
~ ARSENIC W L  2 I 5.70 3.00 4.35 I 1.91 6.34 
:BARIUM pg/L 1 25 I 1,000.00 83.00 I 188.10 1 194.35 390.22 
,BERYLLIUM pg/L I 5 1 6.80 1.10 3.44 I 2.09 5.61 

LOCATION: SW093 

, 

' 

Chemical Name 

CADMIUM , Pg/L 1 6 5.00 1.10 '3.32 1.79 
r CALCIUM I 25 95.000.00 24,000.00 64.384.00 ' 21.787.87 
:CESIUM C19JL I 8 60.00 50.00 53.75 5.18 
:CHROMIUM pg/L I 7 1 99.00 7.60 I 46.14 29.00 

P9/L 7 I 53.00 4.90 20.60 15.83 I COBALT 
,COPPER 11 I 120.00 3.10 33.59 37.74 

~~~ ~~ 

- 

# Max. Min. Avg. Sample 85% 
Units Samples Value Value Value Standard Value 

Deviation 

5.18 1 '  
87.043.39 

'59.13 
, 76.30 

37.07 , 
72.84 

IRON iJg/L 24 11 10,000.00 
LEAD pglL 1 17 89.00 
LITH!UM IJglL I 25 70.00 
MAGNESIUM pg/L 1 25 31,000.00 
MANGANESE W L  1 25 z.ioo.oo 
MERCURY PglL I 3 1 0.54 .- 
NICKEL Pg/L 1 7 i 100.00 

AMERICIUM-241 1 p c i / ~  j 7 0.01 I 0.00 I 0.00 0.00 / 0.01 j - 
CESIUM-137 I pCilL I 8 1 1.60 . -0.54 i 0.17 0.65 j 0.85 1 

:GROSS ALPHA i pCi/L 1 17 1 74.97 I 0.88 I 9.41 17.26 1 27.36 ! 

7.20 11,979.42 26.065.69 I 39.087.74 
1.30 , 27.75 I 33.95 1 63.06 
3.70 15.16 j 13.35 29.05 , 

21,162.48 1 
0.21 0.34 1 0.18 1 0.52 I 
6.10 36.30 j 33.09 1 70.71 

6,900.00 15,696.00 I 5.256.23 
76.70 511.86 1 384.89 912.14 j 

FINAL 

POTASSIUM .- 
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1 lJg/L I 26 i 18,000.00 1,710.00 4.423.08 3.483.86 I 8.046.29 I 
SELENIUM I w i 5 I 5.00 1.10 . .- 
SILICON 1 pg/L I 26 1 9,070.00 3.00 
SILVER i vg/L j 3 i 3.30 3.20 
SODIUM 1 pglL 25 i46.000.00 9,100.00 
STRONTIUM 1 pg/L 25 i 550.00 140.00 

1.98 1.70 I 3.75 j 
5,746.27 1,784179 I '7.602.45 j 

30.972.00 11;371.69 I 42.798.56 1 
376.76 128.22 1 510.10 1 

3.23 0.06 1 3.29 

I THALLIUM _ .  I !Jg/L I 1 1 1.00 
TIN / pg/L 1 2 1 36.20 
VANADIUM ! pglL I 10 I 250.00 
ZINC j pg/L 1 21 750.00 
.- 
._ 

1.00 I 1.00 j I ~ 

, 20.00 1 28.10 11.46 1 40.01 / 
2.00 I 66.54 I 80.94 1 150.71 1 

6.60 I 147.88 1 209.29 365.54 



Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

1 URANIUM-233.-234 1 pCi/L I 8 1 2.65 , 0.00 1.76 j 0.89 

URANIUM-234 1 pCi/L I 3 I 3.00 1.10 2.07 1 0.95 

URANIUM-235 1 pCi/L 1 6 I 0.11 i 0.00 0.06 0.04 
1 URANIUM-238 1 pCi/L I 11 1 5.70 j 0.00 3.46 f 1.76 

LOCATION: SW093 

2.68 
3.06 1 
0.10 
5.30 1 

Chemical Name 

'ALKALINITY AS CAC03 i mg/L I 5 I 115.00 j 36.00 77.80 1 30.29 

-6ICARBONATEASCACO3 1 mg1L 15 1 292.00 36.00 166.13 92.87 
CHLORIDE i mg/L I 15 1 71.00 I 12.00 38.77 j 18.34 

# Max. Min. Avg. Sample 85% 
Units Samples Value Value Value Standard Value 

Deviation 

109.30 
262.72 
57.85 I 

1 GROSS BETA I pCi/L 1 20 1 96.97 i 4 00 18.19 ; 25.91 I 45.14 
! NEPTUNIUM-237 I PCUL I 3 1 0.34 ! 0.01 0 13 I 0.18 1 0.32 1 

i SILICA 1 mglL I 1 I 1.70 1.70 1.70 I I 
j SULFATE I mglL I 15 I 57.20 1 8.CO 3:.59 ! 12.65 1 44.75 

!TOTALDlSSOLVEDSOLlDS I mg1L I 15 1 458.00 1 100.00 252.27 1 131.12 I 428.63 

,TOTALORGANICCARBON I mg/L I 8 I 5.30 ' 3.00 4.21 I 0.91 I 5.16 
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Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

NICKEL vg/L 9 16.00 1 4.40 8.59 3.80 12.54 
POTASSIUM W L  18. 57,500.00 27.400.00 37,661.1 1 9,037.90 47,060.53 
SELENIUM IJglL 16 12.00 2.00 3.10 . 2.45 5.65 
SILVER . W L  6 5.70 2.10 3.88 1.38 5.31 

STRONTIUM j W L  I 18 12,600.00 1,530.00 , 1.922.22 368.63 2.305.60 1 
TIN I W L  1 9 ! 64.90 I 23.10 j 46.61 13.10 1 60.23 I 

SODIUM pgiL 1 18 p22.ooo.oo2~~.ooo.oo3i7.944.44 61,615.96 j 382,025.04 I 

LOCATION: SW094 

1 8.00 (ACETONE I ClglL I 1 

TRICHLOROETHENE I W L  1 1 1 1.00 
DI-n-BUTYL PHTHALATE I IJdL I 1 1 3.00 

Chemical Name 

8.00 8.00 I 

3.00 3.00 I I 

1 .oo 1 .oo 

# Max. Min. Avg. Sample 85% 
Units Samples Value Value Value Standard Value 

Deviation 

AMERICIUM-241 1 pCVL 5 I 0.07 0.00 0.01 
CESIUM-137 I PCVL 7 1 0.66 -0.46 0.15 

GROSS ALPHA I pCVL 9 1 68.07 7.87 28.65 

0.00 I 0.01 1 
0.34 1 0.51 

I 

17.40 1 46.75 
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1 

GROSS BETA 1 pCi/L 
I NEPTUNIUM-237 1 pCVL 

RADIUM-226 j pCilL 
STRONTIUM-89.90 1 .  pCVL 

PLUTONIUM-239/240 I pCilL 

I 

10 209.50 1 26.02 ' 63.90 ! 52.68 1 118.68 
2 0.31 0.13 0.22 0.13 0.35 
6 0.03 0.00 0.01 0.01 0.02 
5 0.64 0.29 0.39 0.14 0.54 ' 
5 1.91 0.45 1.08 I 0.64 1.75 { 



Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

TRITIUM i pCi/L 
, URANIUM-233.-234 i pCilL 

i URANIUM-235 I PCilL 
0 URANIUM-238 I pCi/L 

, URANIUM-234 I pCi/L 

LOCATION: SW094 

9 i 1.589.00 1 900.00 I 1.243.04 229.21 1 1,481.42 j 
8 39.25 I 0.05 I 21.99 1 12.55 ! 35.05 I 

10 I 1.60 1 0.03 1 0.78 I 0.42 1 1.21 I 
9 1 22.50 1 4.57 I 15.54 ! 4.97 I 20.71 1 
2 I 28.00 I 28.00 1 28.00 1 0.00 1 28.00 ! 

Chemical Name 

BICARBONATE AS CAC03 1 mg/L I 10 1 360.00 I 280.00 

i CHLORIDE mg/L I 10 1 97.00 60.00 
'CARBONATE AS CACO3 I mg/L 1 4 1 6.00 I 0.00 

# Max. Min. Avg. Sample 85% 
Units Samples Value Value Value Standard Value 

Deviation 

319.00 I 32.47 352.77 1 

74.50 I 13.34 88.38 I 

1.75 I 2.87 4.74 I 

,DISSOLVED ORGANIC CARBO mg/L 1 8 1 4.00 
FLUORIDE mg/L 1 10 , I 0.70 

. NlTRATElNlTRlTE I mglL 1 10 I 390.00 

OIL AND GREASE mg/L I 9 1.30 

PHOSPHORUS mg/L 11 0.08 
SILICA mg/L 10 8.50 
SULFATE mg/L i o  I 140.00 

NITRITE 1 mg/L 1 4 I 0.09 

ORTHOPHOSPHATE mg/L 13 0.04 

SULFIDE mg/L ! 2 1 1.00 
TOTAL DISSOLVED SOLIDS mg/L I 10 I 3,400.00 
TOTAL ORGANIC CARBON mg/L I 8 i 5.00 
TOTAL SUSPENDEDSOLIDS I mglL i 8 I 21.00 

.-  

FINAL 

2.00 j 3.50 0.76 4.29 
0.50 ! 0.58 0.06 ! 0.65 j 

210.00 I 293.00 70.88 366.71 i 

0.30 I 0.63 0.33 0.97 1 
0.01 I 0.02 0.01 j 0.03 I 
0.03 I 0.04 0.02 I 0.06 1 
7.20 I 7.88 I 0.41 1 8.30 

65.00 103.30 21.65 i 125.82 1 

0.03 I 0.05 I 0.03 0.08 ! 

1 .oo 1 .oo 0.00 j 1.00 j 
1,800.00 . 2.540.00 483.51 1 3,042.85 1 

2.00 3.75 1 1.16 1 4.96 ! 
5.00 j 10.38 ! 5.60 j 16.20 I 
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Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

1 pg/L i 21 1 1,360.00 1 12.00 197.80 j 273.87 1 482.63 
ANTIMONY i .  pg/L 1 13 I 94.70 i 28.00 66.52 1 22.98 1 90.42 
ALUMINUM 

ARSENIC ; pg/L j 3 / ' 2.00 ! 1.10 1.70 ! 0.52 1 2.24 
I BARIUM i pg/L : 23 i 217.00 I 65.00 155.91 i 30.78 1 187.92 
BERYLLIUM ! pg/L 3 I 4.00 1 1.00 2.00 I 1:73 1 3180 
CADMIUM i pg/L I 6 1 7.50 j 1.90 . 4.98 I 2.41 I 7.49 
CALCIUM ; pg/L i 23 392.000.00!122.000.00 290.043.481 66,037.51 1 358,722.49 
CESIUM j pg/L ; 3 150.00 i 50.00 .- 96.67 I 50.33 149.01 

I CHROMIUM I pg/L I 16 32.50 1 3.50 20.47 ! 9.35 30.20 
COBALT 1 pg/L j 10 6.90 I 2.30 . 4.32 1 1.66 6.05 
COPPER j pg/L i 5 I 21.00 1 2.90 ' 9.60 I 7.55 17.45 
IRON i pg/L i 17 1 1,550.00 I 10.50 237.09 ! 394.15 647.00 
LEAD 

I LITHIUM j pg/L I 23 1 410.00 I 170.00 333.87 ! 65.04 401.51 
i pg/L ,' 5 j 8.70 1. 1 0  . 3.52 ! 2.97 6.61 - 

LOCATION: SW095 

1 

Chemical Name 

:MANGANESE pg/L : 21 
i MERCURY : pglL I 5 

# Max. Min. Avg. Sample 85% 
Units Samples Value Value Value Standard Value 

Deviation 

25.80 1 -2.93 777 . 4.56 i 12.51 j 
0.63 ! 0.10 0.31 I 0.22 I 0.54 1 

i,POTAS S I UM [ pg/L j 23 I7Z.000.00 123.600.00 57.052.17 j 14.023.87 I 71,637.00 
1 SELENIUM i pg/L 1 23 1 9.40 I 1.80 6.55 ! 2.30 8.94 
!SILICON I pg/L : 7 I 7,740.00 j 5.720.00 6.455.71 1 886.17 

. iSlLVER ! ...pg 1L : 4 1 7.60 2.30 -4.78 1 2.23 

FINAL 

7,377.33 I 
7.09 1 
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I 
ENDOSULFAN I pg/L I - 1 I 5.60 i 5.60 5.60 1 I 



Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

AMERICIUM-241 I pCi/L 8 
CESIUM-137 pCi/L 8 
GROSS ALPHA PCi/L 12 
GROSS BETA . . - pCi/L 12 . 

NEPTUNIUM-237 pCi/L 3 

LOCATION: SW095 

0.18 0.00 I 0.03 I 0.06 I 0.10 
0.92 -0.63 i 0.14 I 0.45 i 0.60 

113.50 11.00 58.92 1 28.65 1 88.72 
160.00 11.00 1 85.78 1 39.73 i 127.10 1 
0.33 0.00 I 0.22 I 0.19 1 0.41 

Chemical Name 

PLUTONIUM-239/240 pCi/L 1 7 I 0.06 
RADIUM-226 pCi/L I 5 1 0.73 
STRONTIUM-89.90 1 pCi/L 1 6 I 1.50 

URANIUM-233,-234 1 pCi/L 8 76.34 
URANIUM-234 ~ . 1 ,  pCi/L . 2 64.00 

URANIUM-235 1 pCi/L 9 2.85 

TRITIUM I p c i / ~  1 i o  I 3,659.90 

URANIUM-238 I pCVL I 10 46.45 

# Max. Min. Avg. Sample 85% 
Units Samples Value Value Value Standard Value 

Deviation 

0.01 ! 0.02 I 0.02 1 0.04 
0.39 ! 0.49 1 0.14 ' 0.63 

- 0.30. i 0.85 1 0.45 I 1.32 i 

6.19 j 54.52 1 22.32 I 77.74 I 
2.10 j 33.05 I 43.77 I 78.57 I 
0.35 ... i 2.08 1 0.75 1 2.86 1 

630.00 ! 1.619.19 I 830.03 I 2.482.42 1 

1.10 1 31.15 I 16.55 48.36 

ALKALINITY AS CAC03 mg/L I 1 290.00 
BICARBONATE AS CACO3 mg/L 1 14 338.00 
CARBONATE AS CACO3 mg/L 1 3 1 .oo 
CHLORIDE I mg/L 13 I 160.00 

DISSOLVEDORGANICCARBO I mglL ' 8 I 9.00 
14 j 1.20 F LUORlDE 1 mglL 

FINAL 

290.00 ! -290.00 1 1 I 
150.00 280.29 1 44.79 326.87 I 
0.00 j 0.33 ! 0.58 i 0.93 
72.00 : 112.92 1 19.70 
3.00 ; 5.38 j 2.33 7.79 . 

0.80 i 1.08 ; 0.13 . 1.21 . 

133.42 

- .  
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1 NlTRATElNITRlTE I mglL 15 1 620.00 I 47.60 ; 395.04 137.34 i 537.87 I 

NITRITE I-..mg/L I 11 '0.12 1 0.02 : .0.06 I 0.04 : 0.10 ' 

OIL AND GREASE I mg/L I 8 1 1.60 I 0.30 j 0.83 1 0.44 . 1.28 j 

I PH I PH 
PHOSPHORUS I mglL 

SULFATE I mg/L 

SILICA I mglL 

1 I 7.60 1 7.60 7.60 
11 I 0.16 1 0.02 0.04 1 0.04 ; 0.09 : 

12 1 7.20 
14 I 270.00 120.00 ! 173.36 f 49.53 ! 224.86 j 

4.50 i 6.61 \ 0.72 j 7.35 I 

SULFIDE 1 mg/L I 4 I 3.00 2.00 j 2.50 I 0.58 I 3.10 j 
TOTAL DISSOLVED SOLIDS 1 mglL 
TOTAL ORGANIC CARBON j mglL 
TOTAL SUSPENDED SOLIDS I mglL 

15 4,400.00 I 1.500.00 j 3.488.67 i 745.45 4.263.94 j 
9 9.00 3.00 i 6.08 1.99 ! 8.15 1 



Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

j BARIUM 1 I 12 j 54.00 
CADMIUM 1 pg/L I 1 I 1.60 

LOCATION: SWlOl 

23.70 I 36.69 I 8.31 I 45.34 
1.60 I 1.60 

~~ 

Chemical Name 

: CALCIUM j pg/L I 12 )20,0oo.00 11,300.001 14.691.67 

I lJdL I 1 1 50.00 I '50.00 50.00 

COPPER 1 pg/L 1 6 1 15.50 I 2.40 1 7.23 
IRON I pg/L 1 - 12 1 1,000.00 I 2320 1 335.77 

. . .  . 'CESIUM 
CHROMIUM 1 Pg/L 1 1 I 2.90 I 2.90 1 2.90 

# Max. Min. Avg. Sample 85% 
Units Samples Value Value Value Standard Value 

Deviation 

3.103.21 17,919.01 

I 
5.00 I 12.43 

313.85 1 662.17 

MAGNESIUM 1 pg/L 1 12 I 2,790.00 

POTAS S 1 UM I P9JL 8 1.560.00 
SILICON 1 lJg!L 14 8.130.00 
SODIUM 1 W L  12 12.600.00 
STRONTIUM I - W L  I 12 95.80 

MANGANESE I PglL I 12 i2o.00 

_ _  
. 

-_ 

1,490.00 1 1.998.33 I 475.24 I 2.492.58 , 

740.00 1 1,109.75 300.31 I 1.422.08 1 
3.20 I 28.73 - I 31.23 I 61.20 i 

2,190.00 I 3,595.71 1,503.17 I 5,159.01 
3,320.00 1 5.705.83 3,207.73 I 9,041.87 

48.60 1 67.82 17.10 I 85.61 

FINAL 

THALLIUM I pg/L 1 1 1 1.40 I 1.40 i 1.40 
VANADIUM I W L  I 1 I 3.90 I 3.90 I 3.90 . .  
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I 1 
1 

STRONTIUM-90 
/TRITIUM 

pCVL 1 1 0.22 j 0.22 I 0.22 1 i 1 
pCi/L 1 6 l 284.30 1 -77.93 1 92.88 I 123.72 i 221.54 1 



Summary. Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

FLUORIDE mg/L 1 7 I 0.29 : 0.13 0.20 : -0.05 1 0.26 j 
NITRATUNITRITE I mg/L i 2 1 3.20 3.20 3.20 j 0.00 1 3.20 i 

LOCATION: SWIOI 

9 1 NITRITE mg/L 
ORTHOPHOSPHATE mg/L 

SULFATE mg/L 
PHOSPHORUS mglL 

Chemical Name 

1 I 0.02 0.02 0.02 I 
2 0.06 i 0.06 0.06 1 0.00 1 0.06 

0.09 
7 37.00 ! 16.80 22.76 i 7.56 30.62 

0.09 j -0.07 0.07 ! 0.01 . 3 

# Max. Min. Avg. Sample 85% 
Units Samples Value Value Value Standard Value 

Deviation 

TOTAL DISSOLVED SOLIDS I mglL I 7 1 118.00 1 26.00 81.43 1 30.48 

URANIUM-235 1 PCi/L I 7 I 0.13 : -0.01 006 0.06 1 0.12 1 
URANIUM-238 I PCi/L I 7 I 0.22 : 0.04 0 13 ' 0.06 I 0.21 1 

113.13 

CHEMICAL GROUP: WATER QUALITY PARAMETERS 
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Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

ALUM IN UM 1 pglL I 3 I 7.390.00 1 170.00 I 2,807.00 I 3,984.00 i 6.950.36 ! 

I 
BARIUM I IJglL I 4 1 180.00 52.80 1 128.45 I 61.87 1 192.79 1 

CALCIUM I vg/L ! 4 80,000.00 21.200.00 149,450.00 132,126.99 I 82.862.07 1 
CHROMIUM I IJg/L 1 3 11.00 5.50 1 7.97 I 2.79 1 10.87 I 

ANTIMONY 1 pg/L I 1 I 16.40 16.40 I 16.40 I ! 1 
ARSENIC I PglL I 1 I 2.10 2.10 I 2.10 I 

BERYLLIUM I pg/L I 1 I 1.00 1.00 I 1.00 I I I 

1 

I 

LOCATION: SW117 

1 COBALT I W L  I 1 8.50 
I COPPER 1 w / L  i 3 11.80 
IRON 1 PglL I 4 1 6,040.00 
LEAD I W L  I 3 I 7.80 
LITHIUM 1 pglL I 3 1 5.00 
MAGNESIUM I pglL 1 4 118.400.00 
MANGANESE I pg/L 1 4 i 1,460.00 

Chemical Name 

8.50 I 8.50 1 i I 
8.40 i 10.03 I 1.70 I 11.81 i 

128.00 1 3.714.50 2.584.06 I 6,401.92 
, 4.00 I 5.43 2.06 7.58 j 

4.70 I 4.87 , 0.15 1 5.03 ! 
5,180.00 I11.777.50! 7.145.28 I 19.208.60 

50.10 1 717.78 j 736.10 ~ 1.483.32 I 

# Max. Min. Avg. Sample 85% 
Units Samples Value Value Value Standard Value 

Deviation 

MOLYBDENUM i w L  I 1 1 9.20 1 9.20 j 9.20 I I 
POTASSIUM 1 pglL ! 3 1 3,650.00 I 2,370.00 I 3.003.33 1 640.10 1 3.669.04 ' 
SILICON I ! 4 I19,400.00 1 3,100.00 1 8,810.00 ! 7.266.11 j 16.366.76 I 

SODIUM i pglL 1 4 ~52.900.00 I43,ZOO.OO !47,700.00 1 4.257.54 ! 52,127.84 I 

SILVER 1 pgiL I 2 I 5.10 I 3.30 i 4.20 1.27 I 5.52 I 

0.07 ! 0.93 ! 1.22 i 2.21 -- GROSS ALPHA j pCi/L I 2 i 1.80 1 
GROSS BETA 1 p c i / ~  j 2 1 5.70 1.10 I 3.40 ! 3.25 ; 6.78 

NEPTUNIUM-237 1 p c i / ~  i I 1 -0.05 -0.05 1 -0.05 1 I 

PLUTONIUM-236 1 PCVL 1 1 I 0.00 0.00 1 0.00 i I 

~- 

CHEMICAL GROUP: RADIONUCLIDES 

1 PLUTONIUM-238 I pCVL j 1 \ 0.00 I PLUTONIUM-239/240 j pCi/L I 1 I 0.00 
I STRONTIUM-89.90 j pCi/L I 1 6.17 
1 STRONTIUM-90 j pCi/L 1 1 0.72 

1 AMERICIUM-241 ! pCi/L ~ 1 i 0.00 1 0.00 I 0.00 j 

! DCi/L j I ! 0.00 I 0.00 ! 0.00 ; I CESIUM-137 

0.00 I 0.00 ! 
0.00 I 0.00 1 
6.17 1 6.17 I I 

! 0.72 i 0.72 I 

URANIUM-233.-234 j pCilL I 1 0.39 I 0.39 j 0.39 j 
URANIUM-234 : pCi/L I 1 j 1.10 1.10 i 1.10 j 
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I 

BICARBONATE AS CAC03 1 mglL 2 279.00 45.80 ' 162.40 I 164.90 i 333.89 .- 
:CHLORIDE mg/L 2 84.10 52.70 68.40 I 22.20 I 91.49 
,DISSOLVED ORGANIC CARBO mglL 3 5.40 5.00 5.20 0.20 1 5.41 

.FLUORIDE mglL 2 0.51 0.24 1 0.38 0.19 I 0.57 
: NITRATEINITRITE I m9lL 2 0.69 0.61 1 0.65 0.06 I 0.71 

OIL AND GREASE I mg/L j 1 . 7.60 7.60 I 7.60 I : 
'ORTHOPHOSPHATE I mg/L I 1 0.10 0.10 1 0.10 I 

i 
SULFATE I mg/L 1 1 30.60 j 30.60 i 30.60 i ! 
PHOSPHORUS 1 mg/L I 1 0.14 0.14 1 0.14 I 

Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

TOTALDlSSOLVEDSOLlDS f mg/L 1 2 
TOTAL ORGANIC CARBON I mg/L 1 2 
TOTAL SUSPENDED SOLIDS I mg/L 1 2 

LOCATION: SW117 

400.00 1 194.00 I 297.00 145.66 I 448.49 i 
7.00 1 4.70 I 5.85 ! 1.63 1 7.54 j 

129.00 I 43.00 1 86.00 1 60.81 1 149.24 I 

Chemical Name 
# Max. Min. Avg. Sample 85% 

Units Samples Value Value Value Standard Value 
Deviation 

CHEMICAL GROUP: WATER QUALITY PARAMETERS 
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Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

ALUMINUM i vg/L 13 ~120.000.00. 21.90 22.061.00 j 38.486.42 i 62.086.88 1 
ANTIMONY 1 IJdL 2 I 92.60 : 55.40 74.00 ~ 26.30 j 101.36 i 

4.55 j 1.18 1 5.78 1 ,ARSENIC ! 4 1  5.80 4 3.00 

LOCATION: SW118 

BARIUM 1 IJglL 
BERYLLIUM 1 Pg/L 

CESIUM I IJdL 

CADMIUM I IJg'L 
CALCIUM I 

CHROMIUM 1 ' 

COBALT j pglL 

# Max. Min. Avg. Sample 85% 
. Chemical Name Units Samples Value Value Value Standard Value 

Deviation 

18 ' 1,980.00 ~ 65.20 288.58 I 462.82 1 769.91 I 
5 10.80 j 0.60 . 4.18 I 4.03 , I 8.37 1 

2 ,  9.80 I 4.90 7.35 j 3.46 1 10.95 i 
3 I 60.00 I 50.00 , 53.33 1 5.77 59.34 I 
18 

6 130.00 i 5.50 49.67 I 47.90 99.49 
4 1 87.10 j 11.00 38.60 j 33.43 , 73.36 

1125.000.00: 25,000.00 56.238.89 I 24.748.7Al 81.977.58 I 

(GROSS BETA j pCi/L j 24 110.00 ! 1.79 I 10.68 I 22.12 1 33.69 

I NEPTUNIUM-237 ; p c i / ~  j 2 1 -0.05 ; -0.26 , -0.16 I 0.15 1 0.00 

'/PLUTONIUM-236 / pCi/L j 1 1 0.00 0.00 : 0.00 I ! 
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1 PADIUM-226 j pci/L i 1 j 0.28 j 0.28 0.28 I I 
] STRONTIUM-89 j pCi/L 1 1 I -0.01 i -0.01 -0.01 I I 



Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

I TRITIUM 1 pCi/L I 31 I 197.70 I -85.70 

1 URANIUM-233.-234 I pCVL 1 4 2.27 I 0.34 

URANIUM-234 j pCVL 1 3 2.30 I 1.50 

URANIUM-235 ! pCi/L 5 I 0.08 1 0.00 
URANIUM-238 I pCi/L j 7 1 2.00 1 0.25 

LOCATION: SW118 

35.12 1 82.04 1 120.43 1 
1.32 1 0.79 i 2.14 i 
2.00 0.44 f 2.45 I 
0.04 I 0.03 i 0.07 I 
1.23 / 0.72 1.98 1 

Chemical Name 

CHLORIDE 1 mg‘L 14 1 123.00 1 17.00 44.79 I 31.72 I 77.77 
DISSOLVED ORGANIC CARBO mg/L 4 6.00 4.90 1 5.28 I 0.50 I 5.79 
FLUORIDE 1 mg/L 11 0.53 0.28 1 0.40 1 0.08 I 0.48 
NITRATE/NITRITE I mglL I 6 1.80 0.11 . I  0.94 I 0.63 1 1.60 
NITRITE I mg/L 1 3 I 0.04 0.02 I 0.03 1 0.01 I 0.04 

# Max. Min. Avg. Sample 85% 
Units Samples Value Value Value Standard Value 

Deviation 

OIL AND GREASE j mg/L 1 1 1 7.50 
1 ORTHOPHOSPHATE ! mg/L 1 1 1 0.04 
rPHOSPHORUS 1 mg/L 1 3 j 0.06 

7.50 I 7.50 ! I 1 
0.04 1 0.04 I I 
0.04 i 0.05 I 0.01 I 0.06 i 

‘ I  

TOTAL ORGANIC CARBON I mglL 
TOTAL SUSPENDED SOLIDS I mglL 

FINAL 

- 

0.85 5.71 j 4 I 6.00 I 4.10 I 4.83 1 
13 I 8,200.00 I 6.00 I 1.132.38 I 2.328.92 I 3.554.46 ! 
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-- 

'ALUMINUM . I IJW 10 1 229.00 1 30.00 72.56 1 62.44 I 137.50 
:ANTIMONY M I L  1 I 14.90 14.90 14.90 1 I 
ARSENIC W L  1 , 1.00 1 .oo 1.00 I 

CADMIUM I lJg/L I 1 1.20 1.20 1.20 1 I 
'BARIUM PS/L 16 150.00 19.00 92.82 1 42.06 1 136.56 

Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

CALCIUM 1 pg/L 1 16 81,000.00 I 9,800.00 

LOCATION: SW122 

53.012.50 123.072.29 77.007.68 1 

# Max. Min. Avg. Sample 85% 
Chemical Name Units Samples Value Value Value Standard Value 

Deviation 

IRON I W L  I 15 475.00 I 11.00 1 127.58 j 134.47 1 267.43 
L E A 0  i I 10 5.50 j 0.90 I 2.51 1 1.26 1 3.82 
LITHIUM pg/L i 13 9.30 I 5.40 7.38 1 1.24 . 1 8.66 
MAGNESIUM W/L 1 16 22.000.00/ 2,200.00 14.357.501 6.592.75 1 21.213.96. 
MANGANESE P9/L I 16 98.50 8.30 45.09 I 26.12 1 72.26 

- 

._ 
MERCURY PglL I 3 0.22 0.21 0.21 I 0.01 I 0.22 

6.00 6.00 6.00 I MOLYBDENUM P9/L I 1 
NICKEL f W L  I 1 19.00 19.00 , 19.00 1 
.~ 

I 

~ ~ ~~ 

CHEMICAL GROUP: ORGANICS 

POTASSIUM I pg/L , 15 I 9.30o.00 1 1,470.00 
. 

alpha-BHC i pg/L j 1 1 001 I 001 1 001 I 
beta-BHC I pg/L 1 1 1 0 0 2  I 002  I 0 0 2  I ! 

CHLOROMETHANE I P9/L , 
delta-BHC I CIWL I j 001 I 001 i 0 0 1  ' I 
METHYLENE CHLORIDE I pg/L ' 1 , 400 j 4 0 0  I 400 I 

8 

I 
I I 

-- 
' 1 I 1700 1 1700 1 1700 I 

4 

- 

3,927.33 2,280.94 1 6.299.51 

CHEMICAL GROUP: RADIONUCLIDES 
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Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

STRONTIUM-90 I pCi/L 
TRlTll IM 1 &i/L 

.LOCATION: SW122 

1 1 0.34 j 0.34 0.34 I ! 
6 1 361.80 I 92.70 204.04 I 107.98 I 316.34 . 

Chemical Name 

, . . . . . . - . . . I r - - -  , 
1 URANIUM-233.-234 j pCi/L 1 7 
' URANIUM-234 I pCVL 1 2 

URANIUM-238 I pCVL 1 9 

URANIUM-235 I pCi/L 7 

# Max. Min. . Avg. Sample 85% 
Units Samples Value Value Value Standard Value 

Deviation 

4.29 0.70 2.60 1.32 j 3.98 I 
2.20 0.99 1.60 I 0.86 2.48 

4.12 1 0.78 2.43 I 1.10 1 3.58 
0.29 I 0.04 . 0.16 I 0.09 1 0.26 

CARBONATE AS CAC03 i mglL I 2 
CHLORIDE I mglL I 9 

24.50 j 22.50 23.50 1.41 I 24.97 
93.50 22.00 63 50 f 22.80 1 87.21 

'BICARBONATE AS CAC03 I mg/L I IO 282.00 33.70 191.51 I 83.52 1 278.37 ' 

DISSOLVED ORGANIC CARBO I mg/L I 6 I 8.10 I 3.00 5.28 1 2.09 I 7.46 
I FLUORIDE I mg/L 1 9 1 0.96 1 0.36 0.70 i 0.19 1 0.90 

FINAL 

- 
]TOTAL DISSOLVED SOLIDS I mg/L 1 9 I 540.00 ! 112.00 342.00 i 140.29 j 487.90 
mTALORGANlCCARBON 1 mglL ! 5 1 10.00 I 3.50 5 10 i 2.75 j 7.96 

7.80 2.05 I 9.93 
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Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

[ALUMINUM 
I ARSENIC 
BARIUM 
CALCIUM 

1 IRON 
LEAD 
LITHIUM 
MAGNESIUM 
MANGANESE 
POTASSIUM 
SELENIUM 

'SILICON 

LOCATION: SW123 

pglL 2 I 260.00 ' 28.00 I 144.00 I 164.05 I 314.61 

W L  2 160.00 160.00 1 160.00 1 0.00 1 160.00 
PglL I 1 2.50 2.50 I 2.50 I I 

IJW 2 88,ooo.oo 87,ooo.oo 87.500.00 i 707.11 I 88,235.39 I 
FfglL 1 210.00 210.00 210.00 I I 
W L  2 15.00 1.60 8.30 9.48 I 18.15 I 
IJ9/L 2 18.00 14.00 16.00 2.83 I 18.94 
Pg/L 2 ~24,000.00 23,000.00 23,500.00 707.1 1 24,235.39 

P W  1 2 6.60 6.30 6.45 0.21 6.67 

P W  I 2 3,400.00 3.300.00 3.350.00 70.71 3.423.54 

Clg/L 1 6 6,720.00 5.430.00 6.221.67 532.74 I 6.775.72 
Clw I 1 7.10 7.70 7.10 I 

Chemical Name 

SODIUM j pg/L 1 2 (61.000.00 57.000.00 
STRONTIUM I w L  j 2 ' 710.00 700.00 

# Max. Min. Avg. Sample 85% 
Units Samples Value Value Value Standard Value 

Deviation 

59,000.00 2.828.43 1 61.941.56 j 
705.00 1 7.07 1 712.35 1 

,VANADIUM I Pg/L I 2 11.00 
[ZINC I P9lL I 2 55.00 

CHEMICAL GROUP: ORGANICS 

10.00 1 10.50 j 0.71 11.24 I 
37.00 46.00 j 12.73 I 59.24 I 

1 1 7.00 j 7.00 I 7.00 j I I (METHYLENE CHLORIDE I vg/L 1 I 

[TETRACHLOROETHENE I UQ/L I 2 1 5.00 I 3.00 I 4.00 i 1.41 I 5.47 1 

:BICARBONATE AS CAC03 mg/L 
I CHLORIDE I mg/L 
rFLUORlDE 1 mglL 

~~ ~ 

CHEMICAL GROUP: RADIONUCLIDES 

2 1 249.00 I 197.00 1 223.00 36.77 1 261.24 

2 1 102.00 1 98.50 i 100.25 2.47 ! 102.82 ; 

2 i 1.60 1 1.60 i 1.60 1 0.00 i 1.60 j 

FINAL Page: B - 87 



Su mrnary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

LOCATION: SW123 _ _  ~ 

# Max. Min. , Avg. Sample 85% 
Chemical Name Units Samples Value Value Value Standard Value 

Deviation 

SULFATE ! mg/L I 2 I 6760 I 5060 I 5910 I 1202 1 7160 1 
TOTAL DISSOLVED SOLIDS I mg/L 1 2 1 50800 1 49400 ! 501 00 1 990 511 30 I 
TOTALSUSPENDEDSOLIDS \ mglL 1 2 600 j 600 I 600 ' 000 I 600 1 
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Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

I AMERICIUM-241 1 P C ~ L  j 1 
/CESIUM-137 pCi/L 1 
1 GROSS ALPHA pCi/L 1 1 

I NEPTUNIUM-237 pCi/L j 1 
:PLUTONIUM-2391240 I pCi/L I 1 

/ pci/L 1 1 

[GROSS BETA pCi/L 1 1 

1 STRONTIUM-89 

LOCATION: SW124 

0.15 ! I 

I 
I 

-0.01 I -0.01 -0.01 1 I I 

0.01 1 I 0.01 1 0.01 
-0.61 \ -0.61 , -0.61 ! 

0.15 : 0.15 
I 

0.12 ; 0.12 ' 0.12 j I I 

' 10.00 I 10.00 10.00 j 
I 

15.00 [ 15.00 , 15.00 ! 

~~ ~ 

# Max. Min. Avg. Sample 85% 
Chemical Name Units Samples Value Value Value Standard Value 

Deviation 

i URANIUM-234 I pCi/L j 1 

/URANIUM-235 ' 1 pCi/L ! 1 

URANIUM-238 1 pCVL 1 1 

CHEMICAL GROUP: METALS 

CHEMICAL GROUP: ORGANICS 

1.90 1 1.90 , 1.90 j I 
0.10 I 0.10 ; 0.10 1 
1.10 I 1.10 I 1.10 i 

~~ ~ ~~ 

CHEMICAL GROUP: WATER QUALITY PARAMETERS 

i 1 BICARBONATE AS CACO3 I mglL 1 1 I 93.40 1 93.40 93.40 i I 
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Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

CHLORIDE 1 mg/L 1 1 23.20 I 23.20 23.20 1 
I DISSOLVED ORGANIC CARBO I mg/L 1 ’ I 5.70 5.70 1 5.70 

FLUORIDE rnglL 1 I 0.44 1 0.44 I 0.44 i 
NITRATUNITRITE mg/L I 1 1 10.50 10.50 I 10.50 ! 

0.06 i 
(PHOSPHORUS I mg’L I 1 I 0.22 0.22 I 0.22 

I 
i 

I NITRITE mg/L 1 1 I 0.06 0.06 I 

ISULFATE 

i TOTAL ORGANIC CARBON 1 mglL 1 2 4.20 4.10 1 4.15 1 0.07 1. 4.22 

I mglL 1 81.60 81.60 1 .81.60 
1 

jTOTALDlSSOLVEDSOLlDS I mg/L I 1 358.00 358.00 j 358.00 1 

- I  (TOTAL SUSPENDED SOLIDS 1 mglL I 1 I 112.00 112.00 1 112.00 1 

LOCATION: SW124 

Chemical Name 
# Max. Min. Avg. Sample 85% 

Units Samples Value Value Value Standard Value 
Deviation 
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Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

ALU hl I N UM 
:ANTIMONY W L  
ARSENIC !Jg/L 
BARIUM 

LOCATION: SW129 

11 ' 1,400.00 1 19.00 1 463.06 1 508.73 1 992.14 
2 16.70 I 15.40 16.05 0.92 I 17.01 
2 2.30 1 0.80 1.55 1.06 1 2.65 
16 177.00 38.90 136.99 32.10 170.38 

Chemical Name 

:BERYLLIUM 

# Max. Min. . Avg. Sample 85% 
Units Samples Value Value Value Standard Value 

Deviation 

pg/L I 1 1.10 1.10 1.10 
'CADMIUM I P91L 1 

'CALCIUM PglL 16 
[CESIUM vg/L 2 
CHROMIUM lJg/L I 4 
COBALT IJglL I 1 
COPPER w- 1 8 

~~ ~ 

CHEMICAL GROUP: RADIONUCLIDES 

4.80 4.80 I 4.80 I I 
87.000.00 13.300.00 169,943.75 116,455.43 I 87,057.40 

60.00 50.00 I 55.00 1 7.07 1 62.35 
4.33 I 2.28 6.70 6.30 i 2.20 I 

2.80 1 2.80 I 2.80 1 
14.10 I 3.20 I 7.37 I 3.42 I 10.93 1 

LITHIUM 1 pg/L 1 11 . 

MANGANESE 1 pg/L j 16 

MAGNESIUM j pgiL j 16 
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8.90 I 4.30 i 6.63 1 1.62 I 8.31 1 
160.00 1 6.70 50.48 j 42.46 I 94.64 1 

23.0oo.00 I 1,570.00 18.585.63 I 4,776.17 j 23.552.85 i 
MERCURY 1 pglL I 3 1 0.54 I 0.32 
MOLYBDENUM 1 pg!L j 'I I 5.00 I 5.00 
NICKEL I I 1 I 7.30 I 7.30 
POTASSIUM I vglL 1 14 3.520.00 1 1.200.00 

0.46 I 0.12 1 0.59 i 
5.00 1 I 
7.30 I I 

2.036.43 I 641.76 . 1 2.703.86 

SILICON 1 pglL I 16 
SILVER I I 1 

10.200.00 i 2,630.00 j 6.161.25 1 2.580.15 1 8.844.61 1 
I 
1 3.30 3.30 I 3.30 I ! 

:GROSS BETA j p c i / ~  I 8 I 9.10 1 2.70 
NEPTUNIUM-237 / pCi/L I 3 1 0.16 ~ -0.33 

5.66 1 2.42 1 8.17 i 
-0.06 ; 0.25 i 0.20 1 



Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

URANIUM-233,-234 1 pCi/L 1 5 I 2.60 1.69 1.93 j 0.38 I 2.33 

URANIUM-234 1 pCi/L 1 3 1 2.90 i 1.80 ' 2.50 0.61 1 3.13 

URANIUM-235 I pCi/L I 5 I 0.12 i 000 ; 0.05 1 0.05 1 0.12 

URANIUM-238 I pCi/L I 8 1 5.20 1 1.30 ' 2.91 / 1.26 I 4.22 

LOCATION: SW129 

BICARBONATE AS CAC03 mg/L 1 9 I 250.00 1 185.00 ' 227.44 I 19.01 I 247.21 

CARBONATE AS CAC03 mg/L 1 1 1 4.00 ! 4.00 4.00 1 I 
CHLORIDE mg/L I 9 i 53.80 ,: 32.30 45 22 7.05 I 52.56 
DISSOLVED ORGANIC CARBO 1 mg/L I 6 1 6.40 2.00 4 10 1.64 I 5.80 
FLUORIDE i mg/L 9 1 0.66 j 0.54 0.60 i 0.04 i 0.64 

Chemical Name 

NlTRATElNlTRlTE 1 mg/L 

[OIL AND GREASE I mg/L 
ORTHOPHOSPHATE 1 mg/L 

SILICA I mg/L 

PHOSPHORUS I mgiL 

I SULFATE I mg/L 

~ 

# Max. Min. Avg. Sample 85% 
Units . Samples Value Value Value Standard Value 

Deviation 

2 I 0.33 ! 014 0.24 I 0.13 1 0.37 f , 
1 1.00 1 00 1.30 1 I 
4 0.09 0.05 1 0.07 ! 0.02 1 0.09 1 
3 0.07 j 0.03 ' 0.06 1 0.02 1 0.08 1 
1 1 6.10 6.10 : 6.10 j ! 
9 I 53.60 1 18.00 ' 30 50 i 11.89 1 42.87 1 
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Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

POTASSIUM I 
SELENIUM vg/L 

1 SILICON vg/L 

SODIUM I PLllL 
'SILVER 

LOCATION: SW132 

128 41.900.00~796.00 i 4,493.59 I 5.870.87 j 10,599.29 : 

124 41.900.00( 1,110.00 ! 5,075.32 ! 3,629.30 8.849.80 : 

135 205,000.00 7.820.00 162,915.56 134,461.54 98.755.55 : 

111 15.00 1 1.30 j 3.56 1 1.75 1 5.38 

4 6.70 1 3.10 1 5.03 1 1.94 7.05 

Chemical Name 

/STRONTIUM I PglL I 123 I 846.00 

# Max. Min. Avg. Sample 85% 
Units . Samples Value Value Value Standard Value 

Deviation 

65.40 i 519.61 144.62 i 670.02 I 

1,1.2,2-TETRACHLOROETHANE 1 vg/L I 1 I 1.00 

FINAL 

1.00 I 1.00 1 I I 

Page: B - 93 



Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

! TETRACHLOROETHENE I vg/L 8 I 1.00 I 0.10 1 0.39 1 0.31 I 0.71 

!THALLIUM 1 W L  2 1.40 I 1.40 1 1.40 i 0.00 1.40 

i TOLUENE 1 W L  1 1.00 I 1.00 1 1.00 I I 

LOCATION: SW132 

1 TRICHLOROETHENE I W L  
j TRICHLOROFLUOROMETHANE I vg/L 
!VINYL CHLORIDE 1 Pg1L 

Chemical Name 

4 4.00 I 0.20 I 1.80 1 1.64 1 3.51 j 
1 8.00 I 8.00 I 8.00 I 
2 I 2.00 I 1.00 1.50 1 0.71 1 2.24 I 

# Max. . Min. Avg. Sample 85% 
Units Samples Value Value Value Standard Value 

Deviation 

i AMERICIUM-241 pCi/L 46 0.66 1 0.00 
!CESIUM-137 pCi/L 10 1.50 1 -0.15 
IGROSS ALPHA pCi/L 55 21.06 I 0.35 
i GROSS BETA pCVL 58 I 67.78 1 1.40 
NEPTUNIUM-237 pCi/L 2 0.25 1 0.03 

: PLUTOKIUM-236 pCi/L 8 0.02 1 0.00 

0.04 I 0.11 I 0.16 
0.19 1 0.48 1 0.70 
5.26 I 3.67 9.08 
8.36 I 10.22 18.98 
0.14 I 0.16 0.30 
0.01 1 0.01 0.01 

; PLUTONIUM-238 1 pCi/L 
PLUTONIUM-2391240 I pCi/L 
RAOIUM-226 I pCVL 

: STRONTIUM-89 I pCilL 
STRONTIUM-89.90 1 pCi/L 

TOTAL RADIOCESIUM i pCVL 
' TRITIUM 1 pCi/L 
URANIUM. TOTAL I pCi/L 
URANIUM-233.-234 1 .pCi/L 
U RAN I UM-2 34 1 pCi/L 
URANIUM-235 ' j p c i / ~  

: STRONTIUM-90 1 pCilL 

- 

- -- 

FINAL 

5 0.06 I 0.00 I 0.02 1 0.02 1 0.04 I 
40 1 0.38 I 0.00 1 0.02 ! 0.06 1 0.08 1 
5 1 0.83 1 0.17 1 0.33 j 0.28 1 0.62 1 

I 

28 8.66 -0.08 I 1.8i 2.60 ' 4.52 

2 I 5.40 0.80 1 3.10 3.25 6.48 

7 1  720.00 22.97 I 210.94 I 237.27 I 457.70 

5 1 8:54 5.70 1 7.61 1 1.11 I 8.76 

62 I 5.70 I 0.01 2.76 I 1.42 I 4.24 

2 1 2.60 I 1.50 2.05 ! 0.78 I 2.86. 1 
43 1 0.52 I -0.02 I 0.15 I 0.11 1 0.26 ' 

1 0.81 0.81 I 0.81 j I 

1 0.63 0.63 1 0.63 1 I 
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CHLORIDE 

i FLUORIDE 
I DISSOLVED ORGANIC CARBO 

mg/L 67 } 460.00 I 9.00 1 84.62 j 70.33 I 157.76 j 

mglL 67 I 1.20 I 0.20 1 0.83 1 0.21 i 1.04 
mglL 10 I 16.80 1 2.00 1 6.23 I 5.58 1 12.04 i 

j NlTRATElNlTRlTE I mg/L 
j NITRITE 1 mglL 

10 I 7.50 1 1.80 1 4.35 1 1.64 1 6.06 i 
2 1 0.02 1 0.02 1 0.02 j 0.00 I 0.02 1 



Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

LOCATION: SW132 
~ 

Chemical Name 
# Max. Min. Avg. Sample 85% 

Units Samples Value Value Value Standard Value 
Deviation 

!TOTAL SUSPENDED SOLIDS 1 mg/L i 27 I 74000 4 00 47  19 147.60 I 200.69 

FINAL 

I :  
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Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

BARIUM 6 1 165.00 
CALCIUM ' I W L  I 6 180;700.00 
CESIUM I lJg/L 1 I 30.00 
COPPER I W L  1 2.20 
IRON 1 PglL 4 I 292.00 
LITHIUM i w / L  6 1 7.20 
MAGNESIUM i pg/L I 6 123,000.00 
MANGANESE I M I L  6 I 36.80 
POTASSIUM I IJ9/L 6 1 4,830.00 
SILICON I W L  6 I 5.280.00 
SODIUM I pg/L 1 6 [20.600.00 
STRONTIUM I Crw i 6 1  546.00 
ZINC I W L  I 2 I 14.90 

LOCATION: SW507 

149.00 1 154.83 j 6.31 1 161.39 ! 
76,900.00 178,733.33 1 1,392.36 1 80.181.39 ! 

30.00 1 30:OO I I I 
2.20 1 2.20 i I 

195.00 1 247.75 I 49.56 1 299.29 i 
4.20 I 6.03 I 1.39 i 7.48 i 

21.700.00i 22.550.001 561.25 23.133.70 ! 
13.90 I 27.43 8.47 1 36.24 j 

2.270.00 I 3.278.33 1 1.215.79 I 4.542.75 f 
2,360.00 I 3.523.33 I 1.342.78 I 4.919.83 
19.200.001 19.800.00] 469.04 I 20.287.80 ! 

493.00 1 524.33 I 22.38 I 547.60 I 
2.50 I 8.70 1 8.77 j 17.82 

Chemical Name 

[ AMERICIUM-241 I pCi/L 
GROSS ALPHA ! pCi/L 
GROSS BETA i PCiIL 

# Max. Min. Avg. Sample 85% 
Units Samples Value Value Value Standard Value 

Deviation 

4 I 0.08 1 -0.02 i 0.02 0.04 ! 0.06 

6 ! 8.30 4.32 I 6.01 I 1.64 7.72 

6 1 13.00 4.20 I 9.29 j 3.55 I 12.98 

PLUTONIUM-239/240 1 PCVL j 5 I 0.00 -0.03 1 -0.01 0.01 I 0.01 

RADIUM-226 j pCi/L 3 I 0.32 0.05 I 0.18 I 0.14 ! 0.32 
1 STRONTIUM-89.90 1 pCi/L 6 0.83 1 0.19 I 0.50 i 0.23 0.74 ' 

TOTAL RADIOCESIUM 1 pCi/L 4 I 0.70 1 -0.18 ! 0.43 I 0.41 j 0.85 ' 
URANIUM-233.-234 j pCi/L 5 1 4.68 0.59 1 3.00 I 1.72 j 4.79 : 

I PENTACHLOROPHENOL I uo/L I 1 I 5.00 I 5.00 I 5.00 I 

I URANIUM-235 i pCi/L 5 0.28 I 0.02 1 0.17 I 0.11 ; 0.28 

'BICARBONATEASCAC03 j mglL 1 3 I 230.00 1 210.00 / 216.67 ! 11.55 i 228.68 
CARBONATE AS CAC03 ; mglL 1 1 4.00 1 4.00 4.00 j I 
CHLORIDE 1 mglL 3 i 63.00 I 55.00 i 60.00 ! 4.36 \ 64.53 

DISSOLVED ORGANIC CARBO 1 mg/L 3 I 14.00 8.00 1 10.67 ! 3.06 ! 13.84 : 
FLUORIDE I W L  I 3 0.70 0.50 1 0.57 j 0.12 i 0.69 : 

TOTAL DISSOLVED SOLIDS mg/L 1 3 380.00 370.00 1 376.67 1 5.77 i 382.67 
SULFATE 1 mg/L I 3 47.00 24.00 I 38.00 1 12.29 50.78 : 

TOTAL ORGANIC CARBON I mg/L 1 3 1 15.00 7.00 j 12.00 ; 4.36 : 16.53 
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Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

j ALUMINUM 1 lJg/L I 1 
I BARIUM vg/L I 2 

LOCATION: SWS07 

420.00 I 420.00 420.00 I I 
91.50 I 89.90 ! 90.70 1.13 I 91.88 1 

~ 

Chemical Name 
# Max. Min. Avg. Sample 85% 

Units Samples Value Value Value Standard Value 
Deviation 

:TOTAL SUSPENDED SOLIDS I mg/L I 1 I 5.00 I 5.00 I 5.00 1 1 
CHEMICAL GROUP: METALS 
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PLATE 1 

OPERABLE UNIT AND INDIVIDUAL HAZARDOUS SUBSTANCE SITES 
LOCATION MAP 



PLATE 2 

PROPOSED SURFACE WATER AND SEDIMENT SAMPLE LOCATIONS 

F i  
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U.S. Department of Energv 
Rocky Flats Plant 
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TABLE 2-1 
OU12 Field Sampling Plan 

Results from the 1989 Surface-Water and Sediment Geochemical Characterization Report 
for Selected Radionuclides, Organics, Metals, and Water Quality Parameters at Selected Locations in the Industrial Area 

Page 1 of 2 

Source of Solar Ponds I 903 Pad I Uppei South Walnut Creek 
PARAMETER Standard (1) Average I Maxlmum IStd. Devlatlonl Sample Size I Average I Maxlmum I Std. Devlatlon 1 Sample Slze I Average I Maxlrnum I Std. Deviation I Sample Size 

TOTAL RADIONUCLIDES (pCI/L) 

WQCC (5) 0.05 0.02 1 .89 90 11 68 5.5 33 9.9 17 0.12 1.3 0.25 30 Americium-241 

Cesium-1 37 NA NA NA 0.1 1 4.7 0.69 76 
Gross alpha WQCC (5) 7'11 1 ** 28.06 200.00 1400 280 70 67 350 99 17 66 780 150 31 

WQCC (5) 5'11 9.' 30.35 240.00 2500 370 70 18 65 14 17 51 570 120 31 Gross beta 

WQCC (5) 0.05 0.02 2.43 120 14.5 73 17 110 30 17 0.40 3.3 0.88 32 Plutonium239 
18 WQCC (SW) 5 16.56 1.62 20 3.6 59 1 9  7.2 2.3 Radium226 

WQCC (SW) 8 4.88 0.35 3.2 0.604 76 0.19 2.2 0.50 32 Strontium-90 

WQCC (5) 500 71 1.94 2000.00 13000 2400 78 100 500 200 32 Tritium 

WQCC (5) 5'11 0" 2.69 130.00 1000 190 49 7.4 18 5.7 11 5 7  17 3.4 25 Uranium, Total 

WQCC (5) 5'110" 2.16 100.00 860 170 76 3.5 10 2.6 17 2.9 7.7 1.7 32 Uranium-233, -234 

WQCC (5) 5'11 0" 0.28 4.34 66 10 76 0.16 0.70 0.19 17 0 . i i  1 .o 0.19 32 Uranium-235 

WQCC (5) 5'110" 1.73 54.33 370 78 76 2.9 7.8 2.2 17 2.5 7.9 1.4 32 Uranium-238 
DISSOLVED RADIONUCLIDES (pCiIL) 

Cesium-1 37 
Gross alpha NA 

I 

I 

I 

~~ 

Americium-241 NA NA 0.50 0.04 0.64 0.15 19 

Gross beta NA NA 25.30 390.00 3800 870 19 
Plutonium239 NA NA 0.79 0.15 2.4 0.55 19 0.10 0.20 0.14 2 
Uranium235 NA NA 0.78 3.13 12 3.4 19 
Uranium-238 NA NA 10.93 48.23 130 45 19 

- ~ -  - NA NA 4.67 0.04 0.90 0.36 19 0.00 0.60 0.59 6 
NA 28.71 280.00 1900 440 19 5.0 8.0 4.2 2 5.5 16 5.6 6 

VOLATILE ORGANICS (pg/L) I 

1 .ldichloroethane NA 

1.2- dichloroethiene WQCC (SW) 70 (cis)ll OO(tran) NA 3.50 15 3.0 81 7.2 44 12 25 
Acetone NA 

Carbon tetrachloride 
Chloroform 

Methylene chloride 
Tetrachloroethene 
Trichloroethene WQCC (SW) 
Vinyl chloride 
SEMIVOLATILE ORGANICS (pg/L) 

Bis[2-ethylhexyll-phthalate I WQCC(SW) I 1.8 I NA 7.41 32 1 9.01 I3I(None Detected) kNone Detected) 

NA NA 4.7 50 8.03 37 

NA NA 19.00 180 36 56 13 130 26 29 

WQCC (5) 18 NA 8.20 100 16 81 4.5 46 8.8 25 47 430 95 36 
WQCC (SW) 6 NA 3.50 13 2.9 81 2.9 8.0 1.3 25 18 82 24 36 

WQCC (SW) 4.7 NA 4.50 13 3.6 47 2.8 9.0 1.5 20 3.3 11 2.02 25 

,Carbon disulfide NA NA NA 3.60 19 3.3 77 ~~~- 

Ethylbenzene WQCC (SW) 680 NA 3.40 13 2.7 81 

WQCC (SW) 0.8 NA 3.9 19 4.2 25 53 280 84 37 
66 NA 3.40 13 2.8 80 11 65 15.8 25 41 260 63 37 

WQCC (SW) 2 NA 7.1 25 5.1 37 

(See footnotes on following page.) 
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Table 2-1 (continued) 
OU12 Field Sampling Plan 

Results from the 1989 Surface-Water and Sediment Geochemical Characterization Report 
for Selected Radionuclides, Organics, Metals, and Water Quality Parameters at Selected Locations in the Industrial Area 

Copper WQCC (5) 0.016 0.02 0.02 0.0908 0.01 7 80 0.013 0.029 0.0034 27 
Iron WQCC(5) 0.3 0.56 0.25 9.9 1.1 86 0.74 8.5 1.8 27 
Lead WQCC (5) 0.00646 0.01 0.00 0.025 0.0044 74 
Lithium NA NA 0.06 2.46 85 13 88 
Magnesium NA NA 9.80 57.62 390 62 91 19 31 7.4 27 16 29 7.2 33 
Manganese WQCC (5) 0.56 0.14 0.12 1.03 0.22 91 0.21 0.59 0.19 26 0.1 1 0.701 0.21 33. 
Mercury WQCC (SW) 0.00001 NA 0.00 0.0018 0.0002 86 
,Molybdenum NA NA NA 0.05 0.25 0.026 91 
Nickel WQCC (5) 0.125 NA 0.02 0.087 0.0102 87 
,Potassium NA NA 3.59 160.00 3300 440 89 3.4 16 3.1 25 2 2  2.5 0.60 29 
Selenium WQCC (SW) 0.01 7 0.01 0.01 0.037 0.0065 89 0.0030 0.01 3 0.0025 19 
Sodium NA NA 34.10 530.00 7600 1000 91 33 89 23 27 32 60 15 33 
Strontium NA' NA 0.97 1.78 12 1.8 88 0.52 1.2 0.19 31 
Zinc wacc (5) 0 144 0.06 0 18 4.2 0.62 89 0.34 1.8 0.52 24 0.13 0.63 0.14 31 

I 

0.01 I 0.032) 0.0046l I I I I I I I I 

Source: 
Adapted from the final 1989 Surface-Water And Sediment Geochemical Characterization Report. (EGBG 1992b) 

Units: 
Cr-VI E hexavalent chromium 
mg/L = milligrams per liter 
pCVL = picocuries per liter 
Std. = standard 

UTL = Upper Tolerance Limit 
pg/L = micrograms per liter 
pmhodcm = micromhos per cubic meter 

NOTES: 
(1) Sources of potentially applicable standards include (a) Water Quality Control Commission (WQCC) Segment 5 stream standards as identified in Section 3.8.0 of 5 CCR 1002-8. Classifications and Numeric Standards for the South Plane 
River Basin; Laramie River Basin; Republican River Basin; Smoky Hill River Basin; and b) WQCC state-wide ( WQCC SW) standards for constituents that have no site-specific standards. Where more than one s!ate-wide standard was available, the most 

conservative value was chosen. For constituents with "Table Value Standards." a hardness value of 143 mg/L was used to calculate the standard. NA indicates that no WQCC standard is applicable. 
For constituents with "Table Value Standards." a hardness value of 143 mg/L was used to calculate the standard. NA indicates that no WQCC standard is applicable. 
(2) In cases where two values are given, denotes the standard for Woman Creek and ** denotes the standard for Walnut Creek. 
(3) Background Upper Tolerance Limits (UTLs) were taken from the 1993 Background Geochemical Characterization Report (EGBG 1993a). These UTLs are based on 99/99 upper tolerance limits; which are the values below which there is 99 percent 
probability that 99 percent of the data in a normally distributed population would fall. 

1 
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TABLE 2-5 
OU12 Field Sampling Plan 

Hydrograph Integrated Stormwater Quality Data from November 1991 to August 1992 (A) 

Sample Location: Source of Stream sw022 sw023 SW093 SW118 SW027 SW998 

TOTAL METALS (pg/L) (C) 
Aluminum NA NA 241 00 5840 38900 11828 34800 13018 78200 22234 20200 4604 11600 5423, 

Arsenic WQCC (4/5) 50 69 31 72 ' 27.8 37.5 27.3 37.5 26.6 97.5 31.3 37.5 23.5 

Barium WQCC (SW) 1000 200 79.6 282 139 225 132 509 229 ,.!179 112 62.5 38.9 
Beryllium WQCC (SW) 0.0076 2.2 0.79 1.5 0.58 1.5 0.7 1.8 0.78 0.5 0.47 0.5 0.43 
Cadmium WQCC (SW) 10 7 2.65 3.7 1.83 5.6 2.54 2 1.51 2 1.93 2 1.52 

Cobalt NA NA 11.6 4.64 13.7 5.15 8.5 6.2 24.1 8.01 ' I 3.5 3.1 3.5 2.9 

Standard (B) Standard Maximum 1 Average Maximum I Average Maximum I Average Maximum [ Average Maximum I Average Maximum [ Average 

Antimony WQCC (SW) 14 402 68.5 55.6 20.2 34.9 19 53.6 15.6 12.5 12 12.5 10 

Arsenic (D) WQCC (4/5) 50 6.5 2.7 1 14.9 5.6 7.2 2.9 16.9 4.28 : 1.9 0.82 3.9 2.2 

Chromium WOCC (4/5) lor Cr-IIVCr-VI (F) 50/50 34.9 10.9 53.4 19.6 39.1 16 72.8 22.6 25.5 6.68 21.7 10.1 

Copper WQCC (SW)/WQCC (5) 1000123 45.4 15.5 60.6 27.7 39.5 19 73 27.3 22.7 7.15 21.2 11 
Iron WQCC (4)NQCC (5) 1000/1 3200 26300 6140 32800 11996 34300 12960 66200 21896 171 00 3837 9990 4733 

WQCC @W)/WQCC (5) 50/28 . 59.5 32.5 60.5 33.7 29 23.7 29.1 25.9 27 23.1 29 . 24.6 Lead 
Lead (0) WQCC (SW)/WQCC (5) 50/28 32.9 12.9 82.2 33.8 36 24.6 56.2 18.1 8.2 3.52 37.3 20.6 
Manqanese WQCC (4/5) 1000 482 116 912 34 1 536 380 1870 679 . 155 47.2 151 66.6 

7Molydbenum NA NA 60.4 13 6 5.07 6 5.28 6 5.21 16.7 7.98 6 5.03 
Nickel WQCC (SW) 200 21.3 10.8 45.5 13.4 14.1 9.51 50.9 20.6 ! 9.5 8.74 17.5 10.7 
Selenium WQCC (4/5) 10 40 22.7 31 19.2 31 21.8 31 21 ' I  31 26 31 18.8 
,Selenium (0) WQCC (4/5) 10 1.3 ' 0.77 . '  1.9 1.13 0.5 0.5 21 0.97 0.5 0.5 0.5 0.5 
Silver WQCC (SW) 50 7 2.91 2.5 1.85 2.5 2 2.5 1.94 2.5 2.25 2.5 ' 1.83 
Strontium NA NA 262 136 41 1 190 136 104 348 253 457 268 40.6 26.2 
Thallium WQCC (SW) 0.01 2 288' 78 66.5 45.4 66.5 47.5 66.5 47.6 . 66.5 55.5 66.5 41.4 

Vanadium NA NA 59.9 15.3 91.3 32.2 84.4 31.2 160 49.2 45.7 12.5 . 26.3 14.3 
Zinc WQCC (SW)/WQCC (5) 2000/350 346 103 658 ' 342 280 203 473 188 107 41.7 22 1 146 
INORGANICS (mglL) 

Mercury (E) WQCC (SW) 2 0.2 0.1 1 0.2 0.1 1 0.1 0.1 0.23 0.1 1 0.1 0.1 0.1 0.1 

Thallium (D) WQCC.(SW) 0.012 1 0.57 3 0.68 0.5 0.5 4.2 1.26 0.5 0.5 1.5 1 

(A) Hydrograph events were sampled with automatic samplers at the beginning of the storm runoff at pre-set time intervals until the streamchannel stage declined to a pre-set level. 
Data were reported in the NPDES Permit Application Monitoring Report for RFETS (EGBG 1993b) 
(E) Sources of potentially applicable standards include (a) Water Quality Control Commission gNQCC) Segment 4 and 5 stream standards as identified in Section 3.8.0 of 5 CCR 1002-8, Classifications and Numeric Standards for the South Platte River 
Basin; Laramie River Basin; Republican River Basin; Smoky Hill River Basin; and (b) WQCC statewide (WOCC SW) standards for constituents that have no site-specific standards. When more than one statewide standard was applicable, the most 
conservative standard was selected. For constituents with "Table Value Standards," a hardness value of 143 milligrams per liter (mg/L) was used to calculate the standard. NA indicates that no WQCC standard is applicable., 
(C) All stormwater quality metals data are total recoverable concentrations. 
(D) Analytical method used was graphite furnace atomic absorption (AA) spectroscopy. 
(E) Analytical method used was cold vapor atomic absorption (AA) spectroscopy. 
(F) Cr-Ill is chromium 111 and Cr-VI is hexavalent chromium. 
(G) Temporary modifiations to Segment 5 have a value of 1.8 mg/L for March 1 through June 30 and a value of 0.7 mg/L for July 1 through April 31. 
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Table 2-6 
OU12 Field Sampling Plan 

RFETS Stormwater Quality Data Summary 
Water Years 1991-1993 
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Table 2-6 
OU12 Field Sampling Plan 

RFETS Stormwater Quality Data Summary 
Water Years 1991-1 993 

I 

(XI) flatsbul ZUechmem\gsIO 1 

Page 2 of 2 

. .  

*' W,QCC Segment 5 stream standards lor Big Dry Creek are provided for purposes of comparison, No value is presented for those analytes without WQCC numberic standards. 
**. Sample was measured using Inductively Coupled Plasma Spectrometry, which has lower detection limits than ICPES. These data are available for selected metals for water year 1993 only. 

Source: Wetherbee, Greg. 1994. Personal Communication between Greg Wetherbee, EGaG Surface Water Division, and Wright Water Engineers. 

Note: # c MDL not available for radionuclides and water quality parameters. 
avg value I average value 
max value = maximum value 

2/27/94 

.- ' ' 

MDL = maximum detection limit 
min value = minimum value 

pg/L = micrograms per liter 
MgL = milligrams per liter 

I 

I 
1 
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